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Description of Tangent, Sine, and Secant 
Galvanometer, Made by C. E. Jones & 
Bro., Cincinnati, Ohio. 


Fia. 1. 





Ais the base upon which the instrument 
rests 

B, 
A circular level is placed on top of base, as 
shown in Fig. 2. 

F#, column supporting the arms F, F’, F”. 
It is held in position by spindle 7, which 
passes through plate D and base A, and is 
secured by nut and washer C. This spindle, 
T, forms an axis for the instrument to re- 
volve on. 


adjusting screws to level instrument. 


Disa plate fixed firmly to column £Z, so 
as to revolve with it 

U is a vernier on plate D, by which the de- 
grees through which the instrument is turned, 
when used as a sine galvanometer, may be 
read, the degrees being marked on top of 
base A. 

G, G 


> 


2 and 1}, G 
being 12 inches in diameter and G’ 6 inches. 
These rings are grooved on the periphery, 
the grooves being filled with wire. 

F, F’, F" are arms fixed to column Z£, 
which support the two brass rings and needle 
box, allowing the rings to be turned from a 
vertical to a horizontal position, being sup- 
ported on shafts g, 9’. 

R, R, R, R are hard rubber blocks fixed to 
brass rings, to which the shafts g, g’ 
are attached for the purpose of insulating 
shafts from rings. 


are two brass rings, 


S, S, 8S, S are insulated binding posts, to 
which the different wires in rings are at- 
tached. ‘ 

O, O’ is a quadrant graduated into degrees, 
and fixed firmly to arm F’. 

P, P’ is a vernier fixed firmly to g, g’, and 
revolves with it, for the purpose of showing 
the number of degrees through which the 
rings G and @’ are inclined. 

His the needle-box, supported by arm F’”. 

J is glass cover of box. 

L is a magnetized needle one inch long, 
with aluminum pointers, supported by silk 
fiber V. 

M a pendulum attached to needle, to 
prevent its dipping when a strong current is 
passed through the rings when in an inclined 
position. 


is 


N isadampener to prevent needle from 
swinging too violently, and to bring needle 
to zero readily. 

I is a cross-bar supporting the columns 
W, W’, which support silk fiber. 

K is a glass case, covering fiber and its sup- 
port. 

This instrument has the capacity to meas- 
ure the heaviest or strongest electric light or 
dynamo currents, as well as the most feeble 
and delicate currents from batteries, giving 
the strength of current in amperes; also of 
measuring high or low electromotive force in 
volts. The wide range of usefulness of this 
instrument, covering almost the entire field, 
justly entitles it the name we have 
it—A UNIVERSAL COMBINATION 
TANGENT, SINE, AND SECANT GALVANOM- 
ETER. It may be used in conjunction with 
a rheostat for measuring small or large re- 
sistances, having various coils adapted to 
this purpose. 

It can be converted into a dead beat instru- 


to 
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Company, 23 Park Row, New York. 





| ment by filling the chamber in which the 
pendulum of the needle hangs with glycerine. 
Its value as an instrument of precision is 
very much enhanced from the fact that it 
embodies three methods—the tangential, sine, 


Tue JonES TANGENT, SINE, 


and secant—of obtaining similar results, and 
each may be verified by the other. 

The rings are the conductors for the more 
powerful dynamo currents. 

The small ring has four different coils of 
specially uniform drawn copper wire, and 
!one coil of German silver wire. The large 
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ring has one coil of similar copper wire, and 
also one of German silver. 

The wire on this instrument was made 
specially to order, of the purest copper and 
almost absolute uniformity of gauge (having 


AND SECANT GALVANOMETER. 


SECTIONAL VIEW OF THE JONES GALVANOMETER. 


been drawn through ruby dies), by the Amer- 
ican Electric Works, of Providence, R. I. 
The metal of which the instrument is con- 
structed was very carefully selected, and 
manipulated until it was almost chemically 
pure. 
The following table gives the resistance of 





all the different coils, and also the calibration 
for current and electromotive force. 
Calibration of the Combination Tangent, Sine, and 


Secant Galvanometer, made by C. E. Jones & Bro., 
Cincinnati, O. 
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To measure strength of current in am- 
peres, the instrument having been once cali- 
brated, it is only necessary to pass the cur- 
rent, which it is desired to measure through 
the first or small ring for instance, and note 
the deflection, then tind the tangent of this 
deflection and multiply the tangent by the 
constant, the product will be the required 
answer in amperes. 

Suppose we wished to measure a dynamo 
capable of operating ten arc lamps: We 
would proceed by placing the small ring of 
the galvanometer in circuit with the lamps, 
and note the deflection, which we will 
assume to be 67°. The tangent of 67° is 
2.35, the constant of small ring according to 
the table is 2.87 amperes; the product of 
tangent 2.35 and constant 2.37 gives 5. 
amperes, which would be the strength of 
current the dynamo was giving off. 

Suppose we wish to measure the current 
from a dynamo capable of operating 100 
incandescent lamps: Connect the leading 
wire through the large ring, the needle will 
very likely deflect to 90°, but readings are 
not very accurate or reliable when taken 
beyond 75°. By inclining the rings we can 
reduce the deflection to any desired degree. 
If we move the ring into a horizontal posi- 
tion, the needle will immediately respond 
by returning to zero. The current has no 
effect on the needle when passing around it 
horizontally. 

Each ring is provided with a vernier, 
which gives accurate readings in minutes for 
the respective angles of inclination of the 
rings. 

The strength of the current will now be 
equal to the product of the tangent of the 
angle of deflection by the secant of inclina- 
tion, times the constant. 

Suppose we now tip the ring until we get 
a deflection of 65° on the needle, and by con- 
sulting the vernier we find the inclination to 
be 75°. 

The constant of large ring as given in the 
table is 4.28 amperes. 

The tangent of 65° is 2.14; the secant of 
75° is 3.86 ; the product of tangent 2.14 and 
secant 3.86, and constant 4.23 gives 34.94 


57 





amperes, or the strength of current. 
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To measure still heavier currents the rings 
may be connected up differentially. 

To measure potential in volts we proceed 
in a similar manner, using the high German 
silver resistance coils, instead of the rings. 

The constant for coil on small ring is 6.25 
volts ; with coil inclined to 85° and needle 
deflected to 65°, we would get a potential of 
215.87 volts, the product of the tangent 2.14 
limes the secant, 11.47 times constant 6.25. 
This would be practically the limit of this 
coil. 

For higher potential the larger coil would 
be used, in which seven hundred and seventy- 
five to eight hundred volts can be measured. 

Still higher potential up to 1,500 or 2,000 
volts can be measured by combining the coils 
on both rings differentially. 

When used as a sine galvanometer, the 
degrees through which the instrument is 
turned are read off at the base. 

SS 
Laws of Magnetic Attraction. 


By P. H. VAN DER WEYDE. 
President of the New York Electrical Society. 





Under the head of ‘‘ Magnetic Induction ” 
is found, on page 5 of the Evectricat RE- 
view for April 11, an account of experi- 
ments with a permanent magnet tending to 
prove that ‘‘ the law of attraction of horse- 
shoe magnets departs from that of énversely 
as the square of the distance.” Without at- 
tempting to settle this much-disputed prob- 
lem, I may be allowed to make a few critical 
remarks upon some principles which should 
be kept in view when making deductions 
from such experiments, 

It is a geometrical truth that the surfaces 
of spheres are proportional to the squares of 
the radii; consequently force, or action pro- 
ceeding from a center equally in all direc- 
tions, must be diffused over the surfaces in 
the same proportion, and equal parts of sur- 
face take on spheres of different dimensions, 
must reccive actions in the inverse ratio of 
square Of the radii, or distances from the act- 
ing center. That means that a surface of, 
say, a square inch, on a sphere of one foot 
radius, will be acted upon by the force in is 
center with a four times greater intensity 
than it acts upon a square inch on a sphere 
of two feet radius, and nine times as strong 
as it is on every square inch of a spherical 
surface of three feet radius, etc. Conse- 
quently, the total amount of action received 
by the whole surface of each sphere is equal, 
whatever be its dimensions, provided the 
action proceeding from the center is the 
same, 

This is the case with light. The illumina- 
tion obtained by any object is inversely pro- 
portional to the square of the distance. It is 
the same with gravitation, provided the cen- 
tral action proceeds from a point, or the dis- 
tance in question is large enough to consider 
the dimensions of the acting center compara- 
tively as « point, without an error of any 
practical importance. When this is not the 
case—for instance, when makirg photometric 
experiments with a large flat gas flame, at 
distances, say, only three or four times the 
width of the flame—the law of inverse 
squares does not hold. Of this any one who 
posse-ses the facilities for experimenting in 
this line may satisfy himself. 

This, now, is exactly the case with the 
magnetic experiments, reported April 11. 
The various distances differ only jy of an 
inch, while the active parts are by no means 
points, but lines of nearly one inch in length 
when the armature is used on edge, or sur- 
faccs of almost a square inch when used flat. 
If such a large surface acts at so small a dis- 
tance, it cannot be expected that the law of 
inverse squares could possibly hold, as this 
is only the case when the distances are so 
large that the dimensions of the acting center 
may be disregarded. 

This was the basis upon which Mayce and 
Martin conducted their experiments. They 
found that the true law of magnetic force is 
identical with that of gravitation, namely, 
inversely proportioned to the square of the 
distances. They experimented by observing 
magnetized needles, measuring the angles of 
deflection at different distances, always large 


compared with the pole of the magnet. 
Lambert showed, further, that the force was 
directly proportional to the magnetic in- 
tensity (which depends upon the number of 
particles magnetized), while it was inversely 
proportional to the squares of the distances. 
If here, for magnetic intensity, we substitute 

















mass, we have the identical law as that which 
prevails in universal gravitation, of which 
magnetic attraction is only a special and 
peculiar modification. 

Another geometrical truth is that the 
curved surfaces of cylinders are proportional 
to their radii simply, and not to their squares, 
as is the case with spheres; consequently, 
force, or action proceeding from the whole 





length of the line of the axis towards the 





curved surfaces, must be diffused over these 
surfaces in the same proportion; and equal 
parts of the curved surfaces of cylinders, of 
different dimensions, must receive actions in 
the inverse ratio of the radii. That means 
that a curved surface of, say, one square 
inch, on a cylinder of one foot radius, will 
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Fig. 1.—E.ectric MoutH-LAMP AND LARYNGOSCOPE. 


be acted upon by the linear central force 
with twice the intensity of that received by a 
square inch of surface of a cylinder of two 
feet radius, and three times as much as a 
square inch on a cylinder of three feet radius, 
elec. Consequently, the total amount of ac- 
tion received by the whole curved surface of 
all cylinders, whatever be their radii, is 
equal, provided the action proceeding from 
the linear axis is the same, 


This is the case with light when it proceeds 
from a linear luminous body. This, by the 
way, is the reason that the incandescent elec- 
tric lamp has, for small distances, a better 
carrying capacity than a small arc light of 
the same luminosity, which latter is the near. 
est approach we have to a luminous mathe- 
matical point, and therefore absolutely fol- 
lows the law of the inverse squares; while 
the incandescent lamps, especially those with 
a long, straight filament, like the large Edi- 
son lamps, approach the law of the simple 
inverse distances, as long as these distances 
are only such as are common in rooms of 
muderate use. By twisting the filaments so 
as to diminish the total ouvline and concen- 
trate the light in a smaller space, they ap- 
proach to some extent the law of the inverse 
squares, and their carrying capacity is im- 
peded. 

The mutual action upon one another of 
wires carrying electric currents, and of linear 
conductors in general, follow the laws of 
simple inverse distance, and not of the 
squarcs, as was demonstrated by Ampere, 
when he showed that currents running in the 
same direction will attract one another, and 
running in opposite directions they will repel, 
and this always in the simple inverse ratio of 
the distance. 

According to what has been shown, these 
facts and the laws deduced from them, are 
simply a result of the mathematical truth 
teaching the difference between the geometri- 
cal relations of spherical surfaces to their 
centers, and cylindrical surfaces to their axes. 

There is still another consideration which, 
in the experiments recorded April 11, appears 
to have been wholly overlooked. It is that 
the insertion of two, three or four slips of 
cardboard of ,j; inch each in thickness, and 
used for the separation of the armature from 
the poles of the magnet, does by no means 
represent a two, three or four-fold distance 
from the attracting mass, for the simple 
reason that the magnetism does not reside on 
the surface of the pole, but in the mass of the 
steel, so that the center of attraction is 
situated at a certain depth, perhaps surpass- 
ing the thickness of several cardboards. If 
we call the depth n, the real distance of the 
armature from the center of magnetic attrac- 
tion obtained by the insertion of the slips of 
cardboard are represented by n+1, n-+-2, n+3 
ete.; and applying this to the results re- 
corded April 11, we may attempt to deter- 
mine the value of x, or we may test whether 
the simple inverse distances, their squares, as 
found by Major, their cube, as inferred by 
Newton, or their sesqui-duplicate ratio, us 
asserted by Hawksbee, are correct; or if per- 
haps old Musschenbroch was right, who, by 
researches, was led to the conclusion that no 
assignable proportion exists between the 
magnetic force and distances. This will be 


the subject of the next article. 
—_ — 


At Rochester, last week, Judge Morgan 
granted an injunction restraining Cornelius 
R. Parsons, as President of the Rochester 
District Telegraph Company, and his asso- 
ciate officers, from issuing any of its treas- 
ury stock. The injunction was obtained by 
Harris & Harris, as attorneys for Hiram Me- 
Gonegal, S. D. Lake, J. W. Frost, J. C. 
Kalbfleisch, and J. E. Burroughs, officers 
and stockholders of the company, owning 
4,275 shares, a majority of all the stock 
They allege that Mayor Parsons and his 
friends control a majority of the board of 
directors and are endeavoring to get control 
of the business and run it. in opposition to 
the wishes of those holding a majority of the 
stock. With this object in view J. W. Frest 
was deposed from his office of Secretary, at 
a meeting last Wednesday, of which no no- 
tice was given to the plaintiffs. There has 
also been great irregularity in the business 
methods of the managers, and the books do 
not correctly show the earnings or expenses. 





———_- aoe —__——_ 

The Missouri legislature finally decided to 
not order under ground all electric wires in 
the State, and has adjourned for two years. 
This will permit several very capable gentle- 
men connected with the electrical business 
to retire from politics and assume more 





congenial duties, 
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Medical Electricity. 


We illustrate to-day some very interesting 
el ctrical apparatus used by the medical fra- 
ternity. These instruments are manufac- 
tured by the S. 8. White Dental Manufac- 
turing Company, of Philadelphia : 
ELECTRIC MOUTH-LAMP AND LARYNGOSCOPE. 

The electric mouth-lamp will be found an 
invaluable assistant to the dentist in diagnos- 
ing lesions of the teeth and associate parts, 
especially in those obscure parts where, 





Fia. 3.—ELEcTRIC OTOSCOPE. 


although there are unmistakable symptoms 
of serious pathological disturbance, careful 
examination with the appliances heretofore 
in vogue fails to discover the exact location 
of the trouble. 

This apparatus will also be found very 
useful in the operating room in other direc- 
tions 

Beside its use in dentistry, the lamp will 
find extended application in general medicine 
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Fic. 5.—Duto Etecrric CAUTERY. 


and surgery, as an illuminator for the exami- 
nation of interior cavities of the body. 

In use the lamp is placed behind the object 
to be illuminated—that is, so that the object 
is interposed between the lamp and the eye 
of the observer. 

BATTERY POWER. 

It has been found impossible, so far, to make 
the lamps of exactly equal power, but the va- 
tiation is not great. To develop their full ca- 
pacity requires about 314 to 5 volts—say, the 
current from three cells of a Bunsen battery. 


electro-magnetic mallet are excellent for the 
purpose, or three cells of any bichromate 
battery will answer. 


DESCRIPTION OF 1HE MOUTH LAMP, 


The lamp Z 1s an incandescent electric 
light, mounted permanently in a non-con- 
ducting case or cylinder of hard rubber. The 
lamp is supplied with metal conductors, 
which pass outside of the section of the case. 
The lamp case is carried in another hard- 
rubber cylinder, D, called the lamp-holder, 
which is also supplied with metal conductors 
fitting those on the lamp-case, the two parts, 
when adjusted, being clamped together by 
the set screw, F, thus holding the lamp 
firmly in its socket. The conductors of the 
lamp-holder are connected to the handle, A, 
by hinged joints, so that almost any desired 
adjustment is readily secured. This handle 
is called a resistance handle because it is 
wrapped with wire of a low conducting 





Fic. 6.—E.Lrectric LANTERN. 


power, by which, through the agency of the 
ring, J, the flow of the current is regulated. 
When the ring is placed at the end of the 
handle nearest to the battery cord, the resist- 
arce is reduced to the minimum, and the 
current from the battery flows freely to the 
lamp. Sliding the ring to the opposite end 
of the handle compels the current to travel 
through the wire with which the handle is 
wrapped to the ring and back again, thus 
forming a resistance. The connection to the 
battery cord, #, is mude by the spring 
coupling, C. <A non-conducting guard or 
shield, G, is placed over the Jamp globe for 
the double purpose of preventing the ra- 
diation of heat, and of directing the light 
to any point desired. At H is a screw for 





The cells of the battery supplied with the 


; : 
broken occasionally during a prolonged ex- 


amination, and also whenever the lamp is not 
in use, to prevent its becoming so hot as to 
be unbearable in the mouth. 

For the examination of posterior cavities 
in teeth a mirror, set at an angle of 
45 degrees, is attached to the end of the 
guard. With the mirror attachment the 
electric mouth-lamp forms a perfect laryngo- 
scope. 

Fie. 2.—Carson CELL BATTERY. 


The carbon cell battery, Fig. 2, was de- 
signed to run the electric den‘al illaminator 
and laryngoscope, the otoscope and Duto 
electric cautery. It is small and compact 
and easily kept in order, the case, when 
closed, measuring 8 inches square by 814 
deep, and is exactly adapted for the uses 
named, which require a portable battery. 
The cells are of carbon, made impervious to 
moisture, and zinc for the anode. A hard- 
rubber cell is placed in the center of the bat- 
tery box to place the zincs in when not in use. 
This vessel is filled with water and a small 
portion of mercury to preserve the zincs. 


ELECTRIC OTOSCOPE. 


The hard-rubber speculum, Figs. 3 and 4, 
is placed in the ear, with the conducting 
attached. 


wires The small incandescent 


4 


; 





Fie. 4.—E.Lectric OT score. 


lamp is so arranged as to throw the light | 
through the speculum upon the part to be 
illuminated, at the same time giving free access 
to the parts to be operated upon. The guard is 
made adjustable around the lamp, so that the 
operator can direct the light to any spot 
desired. 


Fie 5.—Tue Duto ELectric CAUTERY. 


Fig. 5.—This instrument is intended to be 

used as an obtunder of sensitive duction. It | 
is composed of a hard-rubber handle, having | 
conductors running through i', and terminat- 
ing at the front end in a platinum loop, 4, 
which is held in place by set screws, B. The 
front end of the rubber portion carries a flat 
spring. D, which makes and breaks the 
circuit. 

The conducting wires from the battery are 
coupled to the terminals at C, and when 
attached to the battery and held in the hand, 
with the fore-finger closing the circuit, by 
pressing the spring, C, the platinum loop is 
at once heated. 

The value of such an instrument is set 
forth in the accompanying note. 


Fie. 6.—Tue ELecrric LANTERN. 
The electric lantern, Fig. 6, was originally 
designed by Mr. W. Waters, of New York, 
for reading astronomical instruments in his 
observatory. As modified to adapt it to 
their needs, it will be found very useful by 
dental practitioners to supply light for oper- 
ating on dark days, and by the surgeon when 
a strong light is desired for the examination 
of the throat. The light is supplied by an 
Edison five-candle lamp run by the six-cell 
carbon cell battery. The sectional cut shows 





breaking the circuit. The circuit should be 


its construction nicely, | 


Reckeazaun’s Electric Tramear. 


On Tuesday last, the first public trial of 
this car took place on the lines of the South 
London Tramway Company. The object of 
the trial was to afford the members of the 
Battersea Vestry an opportunity of judging 
of the practicability of this sys'em of work- 
ing tramears. It will be remembered by our 
readers that Reckenzaun’s system of propel- 
ling cars includes the use of accumulators 
placed on trays under the seats, and of two 
motors of specially light construction, placed 
on bogies under the car. The trays run on 
rollers, which greatly facilitates the changing 
of the accumulators, an operation which has 
to be performed about every two hours, when : 
the car is worked to its full carrying capacity. 
There are 60 cells arranged in two rows of 
30, and connected all in series, The current 
from these cells is led through a switch of 
special design, which enables the driver to 
put either motor into circuit alone, or both 
in series, or both parallel, thus providing a 
means for regulating the speed and tractive 

| force according to requirements. All these 
| operations are performed by one lever. The 
| reversing gear is worked by another lever, 
which is set at the beginning of a run, but 
not touched during the run unless it be nec- 
essary to back on to a siding, and the current 
| can be switched on and off by a third lever, 
which can also be left on during the 
whole time of a run. The driver has, 
therefore, only the lever for varying the 
power and the usual brake to look after. 
Itis intended to add an electro-magnetic 
brake, which will automatically come 
into action when the speed of the car 
from any cause whatever should reach 
15 miles an hour. Each end of the car 
is provided with the controlling appa- 
ratus just described. 

The weight of the car is 2} tons, 
that of the accumulators 1} tons, and 
the two motors, with reversing and 
controlling gear, weigh just under 104g 
cwt. At the trial on Tuesday last, which 
we witnessed, the car was taken out of 
the depot at 3 o’clock, and was run 
westward along Battersea Park road, 
meeting on its way a strong contingent 
of vestrymep, who were taken on board, 
filling the car to overflowing. Thus 
loaded it was run up the heavy hill in 
Battersea Park road, and everything 
went well until, on the return journey, 
through the shaking loose of a nut be- 
tween the terminals of two cells, the 

current was broken, and the car stopped for 
afew minutes. After making the connec- 
tion good again, the journey was continued 
up Victoria road as far as Chelsea Bridge, 
and then back to the depot. Just outside 
the depot another mishap occurred (but this 
time not clectrical), on account of a bad 
facing-point not being properly set over the 
car left the rails. The front bogie was ulti- 
mately got back on to the rails by running 
the car backwards and forwards over the 
paving, but owing to a sharp curve at that 
spot the hind bogie could not be persuaded 
to take the rails again until a straight piece 
of road within the shed was reached. Thus 
the last part of the journey was performed 
under as unfavorable conditions as could 
well be imagined, and it speaks well for the 
Reckenzaun motor and gear that the car 
could be brought home by its own store of 
electrical power with the hind wheels bump- 
ing over the paving stones. Although the 
trial did not come off as smoothly as the ad- 
vocates of electrical propulsion might have 
desired, it nevertheless proved that the 
scheme of working the tramcar by accumu- 
lators is perfectly feasible and practicable, 
and we congratulate Mr. Reckenzaun on the 
success already attained. There are certain 
matters of detail which will haveto be looked 
after, especially a proper connection between 
the electrodes of the accumulators to prevent 


them from being loosened by the ey of 
the car; and we would suggest that the lugs 
of all the thirty cells on one side should be 
soldered together and not screwed up; or, if 
screwing be necessary, that lock nuts be em- 
ployed. The accumulators, the motors, and 
the gear have been supplied und fitted up by 
the Electric Power Storage Company, of 
Millwall.—London Engineering, 








HLNCTRICATL REVIEW. 





[April 25, 1885 











fhyy/ 
j tty 
<= 
ELECTRIC UGHT. TELEPHONE TELEGRAPH AND SCIENTIFIC PROGRESS. . 




































































Published at 283 Park Row. 
P. O. BOX 3329. 





2 hy ORTHINGTON, - - - Editor. 
iu. A. Hovey, r . 

CHARLES W. PRICE, t - Associate Editors. 
LorEN N. Downs, - - - President. 


C. C. Haskins, 


la : <i 
Gro. A. Hamtiton, § Consulting Electricians. 








SUBSCRIPTION. 
United States and Canada, $3.00 per an 
num, in advance. Postage paid by publisher. 
Great Britain and other foreign countries, 
$4.00, inadvance. Postage paid by publisher. 





ADVERTISING. 


Transient, 25 cents per line, nonpareil. 





EDITORIAL ANNOUNCEMENT. 


Address all communications and make all 
checks and P. O. orders payable to order of 
ELEcTRICAL REviEw P. O. Box 3329, New 
York. 

We invite correspondence from Electricians, 
Inventors and the Telegraph and Telephone 
Fraternity and those engaged in Electric Light- 
ing on matters pertaining to electrical and 
scientific subjects, and all facts of special interest 
in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 
Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 

Mr. J. Viennot, 150 South ' ourth Street, Phila- 
delphia, is our accredited representative for Penn- 
sylvania. 

Mr. Charles W. Price, 103 Adams Street, Room 9, 
Chicago, I)1., is our representative for the West. 
Messrs. Wm. Dawson & Sons, 121 Cannon Street. 


London, England, are our representatives for Great 
Britain. 





NEW YORK, APRIL 25, 1885. 





CONTENTS. 
PAGE 
Description of the Vangent, Sine and Secant 
CEN 550 caries cavcs sinecpdaseneies 1 
Laws of Magnetic Attraction... ..... ......... 2 
PEER TION s hon dh vtssicle ds cate ine sytasbeeie 3 
Reckenzaun’s Electric Tramear...............0. 3 
PUNE WOUND vecte osha Biceoceyes ocic bos bivcies 4 
Fey MEUUROTNAE DUNE Sac iccess. Sidesdnd ces cocdves 4 
Legislation Against Nature’s Laws........ .. .. 4 
ee eat AAT en 5 
General Western NOWS. ...0000.c.ccccsccsccccece 5 
MONS POUR seh: iecckvswencoe avweccuresee 6 
Ie ET TR TE orc eek ieiaos ia accidseas 6 
The B. & O. Asks a Mandamus Against a Tele- . 
SOOT ces cas ser Siictis ics ascscivees 6 
Aerial Conduits for Electrical Wires............ 6 


ON TOGO sts dvs srncdnteviciervevecs 
Thomson's Condenser for Electric Circuits..... 
IN FINI i sn 5n 3 die ds ccs vied per icaeven 
Electrical and Scientific................cccccese 8 
The Absolute Value of the Siemens Mercury 


2 «7 


7 


Meas «| ‘sebapeOtdbedarenedeemeerae ¥en: «5 <i 8 
Profs. Morse and Cross Before the Society of 

bind ood SaPeTe RED Rue RONS Krew eed tore ates cece 8 

An Electric Street Railway ..............see0.5. 9 
Dangers of Sound Reading............... cesses 

A Chance for Electricians................0.02..- 9 

Electric Light News........ccccccccccoes Eo cone res 9 

10 


Electrical Patents.... .......° $OSEEs cvececceeece 


The cheap telegraphic rates between this 
city and Chicago have caused many promi- 
nent firms with houses in both cities to make 
use of the wires for all correspondence. 
The Western Electric Company are sending 
200 words a day, and many other companies 
are making use of the same medium in place 
of correspondence in such proportion as their 
business may demand. 





The Troy, N. Y., Electric Light Company 
have received the contract for furnishing the 
city with 100 or more lights. The award 
was made after the gas companies had ex- 
hausted their usual virulent opposition, and 
leaves the Troyites happy over the prospect 
of inhabiting a city with well lighted streets. 


The importance of any invention which 
obviates the difficulties arising from ‘‘static 
charge” and ‘induction’ in telegraphy is 
plain to every electrician, and the value of 
an invention which increases the business ca- 
pacity of the telegraph lines of the country 
(the construction of which has cost many mil- 
lions of dollars), will be obvious to those en- 
gaged in the telegraph business. On page 7 
will be found a description of Thompson’s 
condenser for telegraph circuits. 





THE MOLECULAR SUIT. 

The latest addition to what seems destined 
to be a very voluminous library, concerning 
telephone litigation, is the argument of Mr. 
Dickerson, counsel for the American Bell 
Telephone Company, in the suit of that cor- 
poration against the Molecular Telephone 
Company for infringement, before the United 
States District Court in this city. 

Mr. Dickerson is a breezy lawyer, sharp 
and incisive in his language, and not a little 
given to satire, and his argument in this case 
is what Horace Greeley used to call ‘‘ mighty 
interesting reading.” He is always good- 
natured, and at the same time terribly severe 
at times, and his manner is of that aggravat- 
ing kind which disturbs and annoys his op- 
ponents, and at the same time affords great 
amusement and entertainment to his hear- 
ers, 

The argument is very elaborate, covering 
over one hundred and twenty closely-printed 
pages, and includes many extracts from the 
evidence, of which it is a complete review 
from the complainants’ standpoint. The en- 
deavor is to show that the instruments used 
by the Molecular Company are in reality in- 
fringements upon the patents of the Bell 
Company, and also that the Reis instruments, 
upon whose alleged performances in the 
past the defendants largely founded their 
case, would not, and could not accomplish 
that which the Bell instruments have actu- 
ally accomplished from the start—transmit 
articulate speech. In the course of this ar- 
gument, Mr. Dickerson shows from the evi- 
dence that Mr. Reis himself spoke of the ap- 
paratus as a ‘‘ singing” instrument rather 
than a talking instrument, and, what is cer- 
tainly a strong point, that Prof. Henry, who 
had a Reis instrument in his possession, was 
familiar with it, had tested it and experi- 
mented with it, declared the Bell telephone 
to be a wonderful discovery. Now, if as is 
claimed, the Reis instrument would do just 
what the Bell instrument did do, it is certain 
that Prof. Henry would have been aware of 
it, for he was as eminent as any electrician 
of his time, and was keenly alive to the 
need of an instrument which could and 
would do just what is now claimed for the 
Reis instrument, and if he had any such 
knowledge concerning this instrument, which 
was in his possession, he would have seen no 
novelty, no discovery in the instruments of 
Prof. Bell. 

Reis always spoke of and described his in- 
strument as one in which the vibrations of 
the diaphragm caused a make and break in 
the circuit, and the fact that his instruments 
were always so adjusted that the circuit 
was made and broken when the vibrations 
of the diaphragm reached a certain ampli- 
tude. His idea, expressed over and over 
again, was that the making and breaking of 
the circuit was an essential thing—in fact, 
the essential thing,—whereas, in the success- 
ful telephone, as used to-day, the one essen- 
tial thing is that the contact between the 
electrodes, though variable, shall never, even 
for an instant, be broken, for if it be broken 
the talking instantly ceases. Had Reis so 
adjusted his instruments that there could 
be no break in the continuity of his circuit, 
no absolute break, but a variation, so that 
the resistance would increase and decrease 
with the vibrations, he would certainly have 
been on the road to a great discovery. But, 
as a matter of fact he did not, and it cer- 
tainly seems to be proved that until Bell set 
up his theory of a continuous vibratory cur- 
rent, whose vibrations were caused and 


regulated by the action of the human voice, 
no such thing as the electrical transmission 
of human speech ever actually took place. 





Tones were transmitted, and, occasionally, 





when the instrument was handled ‘‘ ginger- 
ly,”—that is, when the instrument acciden- 
tally got owt of adjustment, as Reis under- 
stood it, but actually into adjustment, a word 
or a part of a word would seem to be recog- 
nized, especially if it were a part of a song, 
and the listener knew from the air what 
word to expect. Itcertainly seems fatal to 
the Reis claim that he insisted upon the very 
thing which, in telephonic apparatus, is 
fatal to the transmission of speech. 

It is often said, by way of criticism of 
Professor Bell, that when he applied for a 
patent he had never actually constructed or 
tested the specific instrument described in 
his patent. Mr. Dickerson’s reply to this is 
of special interest, and we quote it in full: 

‘* Now, may it please your honor, a word 
on what my learned friend says about the 
progress of the Bell invention. He tells 
your honor that Bell never heard his tele- 
phone talk until after he got his patent. 
That is strictly true. He never heard his 
telephone talk until after he got his patent, 
and that fact demonstrates in the most strik- 
ing manner the thoroughly scientific nature 
of the investigation, and the thoroughly 
scientific result which he reached. How? 
There is not one patent in a hundred, as your 
honor knows, in which the inventor has 
ever made his machine and tried it before 
making his application. He invents it; he 
sees with the eye of knowledge that it will 
work; he puts it on paper and takes a patent 
for it. If he is mistaken in his theory—if it 
will not work—he has not made the inven- 
tion. If he is not mistaken, and it will work, 
he has made the invention; and the law does 
not require him to have first made it and put 
it into practical use, if he communicates to 
the public by his patent the description of 
bis principle of action, which will, in the 
hands of skilled workmen, produce the pro- 
posed result. Some inventions are empiri- 
cal—obtained by mere experiment. This 
was purely scientific. Professor Bell saw 
with the eye of science that he had made a 
great discovery, and knew that it was certain. 
He tried some experiments and got some 
noise, and that convinced him of the capac- 
ity of the thing to transmit sownd, which 
was the only doubtful thing he had to solve 
by trial. That it must necessarily transmit 
the form of the sound he knew as well be- 
fore he heard it as ever he could know it. 
He was master of the subject.” 

In the course of the litigation concerning 
the telephone that has been going on for 
several years, it has been said over and over 
again that the case of the Bell Company in 
the matter of priority of invention by Prof. 
Bell had never been gone into on its merits, 
and that when the opportunity came to state 
and prove the facts, as it must in the molec- 
ular suit, it would be seen that the Bell case 
was a very weak one. Certainly, the molec- 
ular suit has been tried, and every oppor- 
tunity has been afforded to put in all the evi 
dence there is touching prior inventions. As 
we see it, the Bell case is far from ‘‘ weak.” 
We do not presume to judge what the result 
is to be, but if it be in favor of the molecular 
it will be because its position is phenomenally 
strong, in the opinion of the judge—not 
because the Bell case is weak. We fail to 
see where the molecular has been successful 
in establishing its claim that its instruments 
work in such a way as to evade the Bell 
patents as they stand, nor that they have 
proved inventions prior to Bell’s, and it does 
seem to us that every endeavor of the defend- 
ants to hold either the one or the other of 
these positions has been successfully met and 
combatted by Mr. Dickerson in his argument, 
only a small portion of which has it been 
possible for us to even refer to. 





LEGISLATIVUN AGAINST NATURE’S 
LAWS. 


It is a much to be regretted fact that 
nature’s laws can neither be revoked nor 
reversed even by a unanimous vote of both 
houses of a legislature with the seal of the 
State and the signature of the Governor 
thrown in. If this were not the case there 
is reason to believe the New York legisla- 
ture would have had water running up hill 





long ago, and possibly have forbidden the 
planets to revolve round the sun or the 
satellites round their primaries. 

Electricians are agreed that the telegraph 
will not work efficiently underground and 
the telephone is rendered absolutely uncer- 
tain by reason of induction and retardation. 
But neither induction nor retardation has 
terrors for the New York legislature. To 
the really great legal intellect such as these 
are small matters. The legislature has 
decreed that the telegraph and telephone 
wires must work underground and of course 
all such obstacles as induction and retarda- 
tion willat once disappear and we shall 
know them no more. 

The Board of Health too, has decided that 
the tearing up of the streets, especially at 
this time when New York is threatened with 
Asiatic cholera, would be suicidal and add 
terrors even to that grewsome scourge. But 
the trouble with the Board of Health is that 
they understand the subject upon which 
they essay to speak, and that, in the eyes of 
the New York legislators, is against them, 
In the opinion of these gentlemen no one is 
capable of deciding questions with which 
they are familiar. Thus when they wish 
to make an official inquiry as to whether the 
city of New York is well paved, they send 
down a committee made up entirely of 
members from the farming districts who 
never saw any pavements, and are uncertain 
whether the word ‘‘ pavements” means a 
peculiar kind of cattle, or a new discovery 
in the mixed drinks line. 

Seriously speaking, the genera) public has 
for long been hoping for a reduction of rates 
in the city of New York, and were in a fair 
way to obtain what they wanted, when the 
Legislature stepped in and thought to help 
them to cheap rates by making the companies 
bury their wires, and thus increase the cost 
of service. 

The absurdity of this move on the part of 
the Legislature is so apparent as to need no 
further comment, but its injustice can only 
be understood by explaining what are the 
rights the companies possess—for even tele- 
graph and telephone companies have rights. 

It will be remembered that Mr. Cleveland, 
when Governor, refused to sign the ‘‘ Five 
Cent Fare Bill” despite the howling of an 
unthinking public, and the wails of an over- 
zealous press, for the reason, as given, that 
the State having given the elevated roads 
certain privileges to encourage capitalists to 
risk their money, could not legally or justly 
withhold or curtail those privileges because 
the scheme had proved successful. Now for 
the same reasons it can be shown equally 
illegal and unjust to give the electrical com- 
panies the right to string their wires through 
the streets, and when they have expended 
their money in good faith and try to get it 
back in the legitimate way, suddenly turn 
upon them and refuse to carry out the 
bargain, and it is difficult to understand how 
Mr. Cleveland could have lent himself to 
such a sorry piece of business as the signing 
of this bill after he had admitted the sound- 
ness of the principle of charter rights in the 
case of the elevated roads. 

But the worst feature of the bill that 
forces the companies to bury their wires is, 
that by reason of certain phenomena already 
explained, they will not work efficiently 
underground. 





OVERHEAD WIRES. 


It is not surprising to see papers of which 
it may be said that mis-information is the 
breath of their nostrils, continually asserting 
and reasserting that in European cities all 
electric wires of every description are placed 
under ground, and that therefore there is 20 
good reason why the same thing should not 
be done in this country. Such papers take 
no pains to ascertain the facts; they simply 
repeat, parrot-like, what they have read in 
the columns of their exchanges, and upod 
these statements build flimsy structures 
which it pleases them to style their editorial 
opinions. But we must confess that we had 
expected better things of the Springfield 
Republican, the paper whose proud boast it 
is that it ‘‘ Gives the news and tells the truth 
about it.” We do not accuse it of any inten 
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tional lapse from this high and meritorious 
standard, but it does seem as though he who 
ventures to take such high ground should at 
least be certain that he is informed before he 
presumes to speak. 

Now, the simple fact is, that there is in all 
Europe—-in all the world, in fact—one, and 
only one, city in which it can be said that 
the wires are even general/y under ground. 
That city is Paris. It possesses a magnifi- 
cent system of immense sewers, large enough 
not only to carry off the sewage of the great 
city, but also to carry water and gas pipes, 
and even, in emergencies—and it was partly 
for this that they were made so large—to 
move troops from one portion of the city to 
another. They are in reality subterranean 
streets, many of them provided with tram- 
ways, upcn which men and materials are 
carried from one place to another when re- 
pairs or changes are required. These sewers 
were constructed in flush times, when the 
Second Empire was in full feather, when the 
public money was spent like water, and the 
people were taxed inordinately that the Gov- 
ernment might keep the working classes from 
discontent by giving them employment on 
public works. It is in these sewers, built 
for a far different purpose, that the electric 
wires of Paris are mainly placed, although 
there are some few of the telegraphic sort 
which are actually buried in the ground, and 
also some few in the air. 

In London there is no general system for 
putting wires under ground. There are a 
few ‘‘subways,” and where these exist they 
are in use. But the great bulk of the wires 
in London are overhead, just as they are in 
this country, and no one can read the English 
papers without seeing comments on the sub- 
ject which clearly show that this is the case. 
In the other cities of Great Britain and Ire 
land the wires are all, practically, overhead, 
in the same sense that here in New York 
they are practically all overhead, albeit there 
are probably a thousand miles of buried con- 
ductors in this city and Brooklyn for tele- 
phonic and telegraphic purposes. In France 
there are some buried telegraphic wires out- 
side Paris, and the same may be said of Ger- 
many, but these are Government lines, built 
without regard to cost, and the reason for 
burying them is chiefly a military one. 

We must confess our surprise that the 
various electrical companies have not been 
at pains to refute explicitly, on the basis of 
an exact statement of the facts in the case, 
this assertion which has been so broadly 
made, and is so generally believed in this 
country, that overhead wires are practically 
unknown on the other side of the ocean. It 
is true that there are not so many wires, but 
this arises from the fact that neither the 
telephone or the telegraph is used by the 
public in foreign countries with anything ap- 
proaching the frequency with which itis used 
in America. Then, again, other appliances, 
in regular use here, are almost unknown on 
the other side. There are no “gold and 
stock ” circuits, no district telegraph service 
to speak of, and no burglar alarm wires. 
Again, the telegraph being a Government 
monopoly, there is no telegraphic competi- 
tion, and no multiplication of wires in that 
service. Hence there are far fewer wires in 
the aggregate; but, with the exception of 
Paris, where the sewers offered an opportu- 
nity not to be neglected, and measurably no 
other cities possessing subways, the electric 
wires in Europe may be said to be almost 
wholly overhead wires, with the same excep- 
tions that obtain in this country. 

The statement current recently that the 
electrical companies in New York defiantly 
refuse to comply with the law of the State, 
which requires all wires in New York and 
Brooklyn to be placed under ground before 
the first day of next November may be tech- 
nically true; but, if so, it is also to be said 
that New York and Brooklyn are themselves 
in the same defiant attitude. The law re- 


quires that their wires, used for police and 
fire alarm purposes, shall also go under 
ground, but we see no disposition on their 
part to make a move in the matter, although 
we do see a constant willingness on their 
part to use the poles and fixtures of the 
electrical companies for supporting their 





wires. Until they get ready to act, corpora- 
tions can hardly be expected to do more than 
has been done, and certainly the Western 
Union Telegraph Company and the telephone 
companies in New York and Brooklyn have 
undertaken and done some very serious and 
very expensive underground work. So far 
as it has gone, we have reason to suppose 
that it is giving good satisfaction, but in the 
aggregate it is but a drop in the bucket com- 
pared with the whole number of wires in use 
in the city. 

The Daly Bill, the law referred to, is a 
loosely and clumsily-drawn statute; many of 
its provisions are obscure as to theirmeaning; 
and, strictly construed, it demands impossi- 
ble things. That the Legislature is tinkering 
it again this year is a confession of this. 
When it again emerges we shall be able to 
judge somewhat of its merits and probable 
efficacy. This much is certain. If it 
seeks to sweep all wires from poles and to 
putall wires under ground, the result will be 
seriously to interfere with the business con- 
venience of our citizens. Two-thirds of the 
telegraph offices in the city will be closed, 
and the cost of messages will increase. The 
district messenger and burglar alarm business 
will come to a full stop, and the telephone 
company will be compelled to cut off all of 
its subscribers in outlying districts of the 


city. We are not of the opinion that the], 


public desires legislation that would inevita- 
bly produce just these results. 





G ENERA L WES TERN NEWS. 


While arc lighting appears to have ordered 
a temporary halt hereabouts, the incandescent 
systems seem to be taking the lead, and 
plants of the latter forms are on the increase. 
Electric light systems, as a group, may be 
compared to an army of artillery and small- 
arms. In its advance against the common 
enemy, the public—it is fighting after the 
English fashion—conquering to civilize the 
enemy—it is sometimes necessary to use the 
one branch of the army while the other is at 
rest. Just now the small-arms division is 
manceuvring, while the heavy guns are only 
doing a little special bombarding here and 
there. The glitter of the infantry bayonets— 
glow lamps—now flashes from several of our 
better places of amusement, and shortly 
these will be nearly or quite all captured by 
this arm of the service. The new Chicago 
Opera House, which is to be ready for ticket- 
seller and door-tender late in the summer or 
early in the fall, is to be arrayed in the elec- 
tric light dress; McVicker’s is now being 
overhauled and wired; and several other 
places, which wil] be mentioned in due time, 
will shortly follow suit. 

Why they cannot be mentioned now lies 
in the fact that the several companies have 
latterly become quite reticent of information; 
as they mildly put it, ‘‘ We would like to be 
sure of our contracts, you know, before we 
say much.” This is as true of the arc as of 
the incandescent systems, all of whom are 
watching chances, as a cat watches a mouse, 
for opportunity to pounce upon any one 
who, by an unguarded remark, becomes a 
‘‘suspect” in the matter of even thinking 
about having an electric light; and the writer 
is asked the question repeatedly, ‘‘ Where 
can I go to put in a plant?” 





This country, followirg in the lead of the 
city, is asking more and better light. The 
committee on public charities—part of the 
Board of Commissioners of Cook Co.,—by 
the clerk, Jas. C. Strain, has asked proposals 
from the several electric light companies for 
illuminating the insane asylum and infirmary 
buildings at Norwood Park. No specifica- 
tions are made, and only three days are 
allowed in which to make proposals. It will 
be a lively skirmish on the part of bidders to 
find out just what is wanted, and then get 
estimates out in so short atime. Only sharp 
scientific guess work can accomplish so 
much in so short a time. 





A novelty in this line is the self-adjusting 
apparatus of Mr. Harold P. Brown, of 
Chicago, formerly with the Western Electric 
Company, and later of the Brush agency 
here. 





Some Jittle discussion has been going on 
lately, not only in Chicago, but elsewhere, 
relative to the use of the fusible metal strips in 
incandescent plants. The point at issue is 
where these should be placed to be most 
effective, and the claim has been made that 
one in the lamp socket of each lamp would 
effectually protect this lamp — ergo, the 
branch in which the lamp is placed. 





This seems much like damming a stream 
to keep it from running up-bill. The danger 
on the branch is anywhere from the junction 
to the lamp, and the soft metal can only pro- 
tect what is in advance of it, all behind being 
protected by the next plug in the direction 
of the dynamo. Putting the soft strip in the 
socket of the lamp, or, as has been done, in the 
inner bulb of the lamp where there are two, 
will protect the lamp, but will not protect 
the circuit; while, when placed at the junc- 
tion of the branch and the next larger wire, 
the entire branch is protected, and each such 
subdivision of the circuit should be so pro- 
tected. 





Chicago is fast becoming cosmopolitan in 
the matter of incandescent as well as are sys- 
tems. No less than eight varieties of incan- 
descent and a still larger number of arc sys- 
tems are on the market, and more to come. 





Next to dynamo and lamp invention in 
order of activity comes the regulators and 
measurers of current, and it is remarkable 
how many of these overlap each other when 
they arrive at the Patent Office. 





Of course, a full description is impossible 
here, inasmuch as the Patent Office seal has not 
yet been affixed to all of Mr. Brown's papers, 
but parties who have examined and wit- 
nessed its operation consider it an excellent 
apparatus for the purpose, which is suc- 
cinctly the automatic change of resistances 
in shunts in an incandescent system. In the 
experimental plant, which Mr. Brown is ex- 
hibiting, it certainly works well; but, like all 
electrical apparatus, must come out and show 
itself in practical results before it can be con- 
sidered a thorough success. A full and com- 
plete examination by critical experts is to be 
had in a few days, when, unless some un- 
foreseen developments make their appearance, 
it may be considered a good thing. 





But, there are already several of these 
regulators, some of which have been through, 
and more are still in the Patent-office grist 
mill, that like Longfellow’s mills of God, 
grind slowly ; and the time has come when 
he who would patent an electrical invention 
is often 

**Tilured by Hope’s bright guiding star 
To disappointing dark despair.” 





Once there was a man who wanted his 
house painted. The painter looked wise, made 
some cabalistic marks with red clay on a 
shingle, said aloud ‘‘half of two is one, 
nought is a nought, figger’s a figger. Do it 
for $45, and lose money on it, but I must 
have work.” His prompt manner, according 
to the story, won the confidence of the house 
owner, and eventually made his fortune. 
He should have been an electric light man. 





Most of us have been taught that in a bar 
or straight magnet there are two—and only 
two—poles. Like many another rule this 
has notable exceptions. An annular plate 
may have at least four polar nodes, and a 
steel wire several. 





A very easy way of showing this is to 
polarize the balance spring of a watch. 
Being of fine steel it will receive and retain 
a very considerable amount of magnetism. 
Now, if carefully floated on a glass of water, 
it will show its polarity by setting in the 
magnetic meridian. A horse-shoe magnet 
brought in proximity to the outside of the 
glass will tend to make it revolve on its 
center, and by raising and lowering the 
magnet so as to present alternate polarities 
to the little coil, it may be made to make 
complete and rapid revolutions. If now the 
coil be straightened it will be found to have 
several north and south poles. 


Wooley’s locomotive head-lights are being 
experimented with by the Illinois Central 
Railway Company. Similar trials were made 
on the C. M, & St. P. R. last year between 
Chicago & Milwaukee. The officers of the 
Central say they intend carrying the test far 
enough to settle the headlight matter one 
way or the other, and will accept and use it 
if it proves itself worthy of adoption. 





The fire insurance underwriters of Sweden 
have adopted regulations regulating the in- 
stallations of electric light plants throughout 
the country. In one or two particulars these 
rules differ from those most in vogue else- 
where. 





The transverse section of any arc light wire 
shall be no less than a square millimeter for 
each two amperes of current. For incandes- 
cent circuits 3 amperes per square millimeter 
for intensities of 50 amperes, 2.5 amperes per 
square millimeter for 100 amperes, 2 amperes 
per do. for 300 amperes, and proportionately 
for higher intensities. In arc lamp circuits 
the + and — wires shall have a separative 
distance of 50 millimeters for 120 volts, 
which distance must be increased 25 milli- 
meters for each augmentation of 60 volts, 
until the maximum, 300 millimeters is 
reached, and in incandescent systems the 
conductors must be at least 50 mm. apart. 





Naked wires are permitted over house tops 
and through the streets, but these must be 
separated by five times the distance required 
for insulated lines as above. Inside wires 
must be thoroughly insulated, all joints 
soldered, or solidly joined by connectors, 
and where passing through walls, floors, 
partitions, etc., ebonite or glass must be 
used as insulators. The item relative to in- 
candescent lamps which requires that these 
shall be inclosed in strong g!ass globes, ‘ par- 
ticularly in places where there are explosive 
materials, and where the atmosphere may 
become charged with gas,” is a master stroke 
of wisdom that only the cold, calculating 
northern blood could be guilty of ! The 
whole country might have been ruined if 
Swan, or Edison, or Maxim, or some other 
glow-lamp fellow bad sneaked up a line of 
incandescent lamps without poles, and thus 
committed wholesale incendiarism ; or sup- 
posing they had put them in strong tin or 
sheet-iron globes, how dark, how dismal, 
how universaily desolate, and dreary and 
dangerous would have been the result ! 





While the Missouri and Kansas, the United 
and Great Southern and other telephone 
companies hereaway have again passed the 
quarterly pay day, the Chicago Company 
declared its usual 3 per cent., the Wisconsin 
Company 2 per cent., and the Central Union 
14 per cent. for the quarter ending March 
31st. 





There is no copper conductor No. 74 ex- 
tensively used out this way, and the com- 
positor who put one in a Patterson cable, 
instead of No. 14, should look well to his 
honors as an electrician. 





Col. R. C. Clowry, general superintendent 
of the central division of the Western 
Union, Chicago, has been elected president 
of the Central Union, vice General Anson 
Stager, deceased. 





The Telegraphers Benevolent’ Association 
of the United New Jersey Division of the 
Pennsylvania Railroad held their annual 
meeting at the company’s building on Clin- 
ton Street in Trenton, N.J., last week. About 
100 members were present. The following 
officers were elected for the ensuing year : 
W. Ettenger, President; G. N. Gregg, Vice- 
President; Frank Scott, Secretary and Treas- 
urer; E. P. Bruere, G. A. Cliver, J. E. Ste- 
venson, H. L. Husted, W. H. Everson, Ex- 
ecutive Committee; W. T. Swem, 8. H. 
Hubbard, M. F. Tomlinson, Auditing Com- 
mittee. 





A very interesting article on the laws of 
magnetic attraction, by Professor Van der 
Weyde, will be found on page 2 of this 





edition. 














«*, The Kansas City telephone exchange 
added sixty one subscribers to their list in 
March. 

x", The telephone exchanges in Kansas 
are losing some subscribers by the closing of 
the saloons under the new prohibitory law. 

x,» The Indiana legislature has passed a 
bill preventing discrimination by telephone 
companies. This was procured by the com- 
petitors of the Western Union They have 
also passed a bill fixing telephone rentals at 
#3 per month, which awaits the Governor’s 
signature. 

x, A small telephone exchange is being 
constructed at Marietta, Ga., twenty miles 
north of Atlanta—the two cities to be con- 
nected by trunk lines. Long-distance tele- 
phoning has not come into much use in the 
South as yet, but the demand for it is gradu- 
ally increasing. 

x", The Missouri and Kansas telephone 
people, by keeping a close watch for ‘‘ bugs” 
on their extra territorial lines, and by the 
adoption of a uniform system of passing calls, 
to save time, have increased their receipts on 
the two wires out of Kansas City, from $774 
in October last, just before the change was 
made, to $1,071 in March, being an increase 
of 38 per cent. 

«*» The Continental and Tropical Tele- 
phone companies have sold the following 
telephones for export : 


ie ee 2,613 sets of telephones. 

‘* Buenos Ayres. 2,488 ‘ e 
OF TRORICO, «0 0.2 iad ? 
“© Venezuela.... 635 ‘ - 
i: 592 ‘ o 
‘* West Indies.. 488 ‘ - 
‘© West Coast 

So. America. 911 ‘ 5 
+ Ree... <2 tame * sa 
‘* Cent’| America 153 “ ° 
* U.S. of Colum- 

Ws ccceuvas ae (* - 


11,586 sets of instruments. 

Besides the other patented auxiliary instru- 
ments, apparatus and supplies, all of Ameri- 
can Bel] Telephone Company’s manufacture. 
x*, The annual report of General Manager 
Guiraud, of the Mexican Telephone Com- 
pany shows the receipts from rentals for the 
year ending, March 81st, 1885, to have been 
$29,451.56 against $20,947.94 for the previ- 
ous year; an increase of $8,503.62. The ex- 
penses have been greatly reduced, amounting 
to $29,909.17 against $51,944.01 for the pre 
vious year; a decrease of $22,084.84. The 
connections made during the year were 269 
in this city, and disconnections, 167; a net 
gain of 102. The number of subscribers on 
March 16th was 586. <A profit of $3,055.27 
has been made on the sale of supplies. The 
company’s expenses are greatly reduced by 
the contract made June 18th, 1-84, with the 
Department of Public Works, whereby in 
virtue of certain considerations, all the com- 
pany’s material is imported free of duties, 
thus saving 55 per cent. on the value. Du- 
ring the last year the poles have been entirely 
changed, new and better ones having been 
planted in place of the old ones which were 
rotting badly, and many of them ready to 
fall. In the face of this extra expense the 
decrease of over 40 per cent. in total ex- 
penses as compared with those of the year 
before is remarkable, and 4oes credit to the 
management. The office at Guadalajara is 
established on a paying basis with net 
monthly earnings of about $130, calculated 
on the basis of February earnings and ex- 


penses. Superintendent Hobart reports all 
lines in good order, and calculates that 


construction expenses for the next year may 
be safely estimated at one half of the amount 
expended this year, and that costs of oper- 
ating will be reduced one third. On the 
whole, the report augurs well for the future 
success of the telephone business in Mexico, 
and shows the effect of wise and economical 
management during the past year. 
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x*» The Kimball House, Atlanta, Ga., is 
having placed in the corridor of each of the 
seven floors a telephone for the use of the 
guests, saving them a trip to the office when 
they desire to communicate with city points. 
All the stores on the street floor of the hotel 
use telephones, the demand lLeing so great 
that a cable containing twenty wires comes 
direct to the building from the Central Tele- 
phone Exchange. 

x" Messrs. Brownlee & Co., of Detroit, 
Mich., have recently invented some very in- 
genious machinery for the manufacture of 
insulator pins, cross-arms and_ brackets, 
which they are now using in their factory. 
Their pin machines are automatic, and turn 
out pins that are perfectly uniform. The 
thread on the pins and brackets is always ex- 
actly the same size and pitch. This will be 
appreciated by line builders, as ordinary pins 
vary greatly in size, some being too large, 
and others too small to fit the insulators. 

Messrs. Brownlee & Company have also 
invented a bracket that is a great im- 
provement on the old style. They are 
concaved on the inside so as to fit closely 
without dressing the poles. Tbese brackets 
can’be attached much quicker, and are much 
firmer when attached, than the old style. 
The saving in time of putting them up is 
nearly enough to pay for the brackets. 

In the manufacture of cross-arms they 
have an advantage over their competitors, 
not only in the improved machinery used by 
them, but they cut the pine from their own 
lands, thus getting their material at cost. 
Messrs. B. & Co. are also extensive dealers 
in cedar telegraph poles, in which business 
they have been engaged for 15 years. 

———— 


A New Magneto Bell. 


The following cut illustrates a new mag- 
neto bell now being manufactured by the 
Railway Telegraph Supply Co., of Chi- 
cago. The cut gives the bell the appearance 
of those in common use, but in its action 
the bell is entirely different. In placing the 
hand telephone into the yoke, the same as in 
the ordinary bell, the sides of the yoke are 
pressed apart and this action, by means of a 
unique interior arrangement, throws the bell 
in circuit and cuts out the battery, accom- 
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MAGNETO BELL. 





plishing the same end attained by the gravity 
switch, but not by gravitation, as will readily 
be seen. The bell is covered by patents 
owned by the above named company, and is 
fully warranted. Mr. M. A. Knapp, the 
enterprising general manager of the com- 
pany, is receiving flattering testimonials of 
the successful working of this bell, and 
has already secured a large trade among 
Western dealers. The company’s office and 
factory are in Chicago, corner Fulton and 
Union streets. 
ae 

The Supreme Court of Minnesota holds 
that the notice on Western Union blanks, 
stipulating with the sender of a message 
that all claims for damage, to be valid, must 


be presented in writing thirty days after its 
dispatch, is a reasonable one, and that the 
sender is bound by itas a part of his contract. 
It is not a regulation intended to shield the 
company from the consequences of neglect of 
duty, but prescribes a duty to be performed 
by the sender before he can be entitled to 
maintain his action against the company. 
By means of such timely notice, the company 
can ascertain the facts in the case and secure 
or preserve the evidence in regard to it. If 
claims could be brought at any time, the 
door would be opened to many attempts at 
fleecing the company. On broad grounds, 


The B. & 0. Telegraph Ask a Mandamus 
Against a Telephone Company. 

The Baltimore & Ohio Telegraph Com- 
pany, by John K. Cowenand E. J, D. Cross, 
attorneys, field a petition in the Superior 
Court on Saturday, asking for 2 mandamus 
to compel the Chesapeake & Potomac Tele- 
phone Company to place a telephone instru- 
ment in the central office of the Baltimore & 
Ohio Company, at the corner of Baltimore 
and Calvert streets, and to connect it with 
the exchange for the delivery and receipt of 
messages and dispatches. Judge Phelps 
passed an order requiring the Chesapeake & 
Potomac Company to show cause on or 
before April 25, 1885, why the mandamus 
should not issue as prayed. 

The petition of the Baltimore & Ohio 
Telegraph Company of Baltimore City 
recites that since its incorporation, on Jan. 
7, 1882, it has been extensively engaged in 
the business of receiving and transmitting 
telegraph messages for commercial purposes, 
and in connection with other companies in 
different States of the United States ; that its 
business extends over twenty-eight States, 
and also, by contracts with the ocean cables, 
to Europe; that it has 1,531 offices in the 
United States. The Chesapeake & Potomac 
Telephone Company of Baltimore City has 
been in existence for some period of time, 
and has its principal office and place of busi- 
ness in Baltimore ;_ that, under its charter as 
a telegraph company, it has been carrying on 
the business of sending and receiving mes- 
sages only by telephone, which the peti- 
tioner is advised is within the corporate 
powers of the defendant, and that the de- 
fendant does not carry on a telegraph busi- 
ness, but a telephone business exclusively. 
The petitiocer states that the defendant has 
established an exchange in the city of Balti- 
more from which connections are made to 
telephone instruments in the offices and 
places of business and residences of its sub- 
scribers, who are a great majority of the 
business houses and firms ip the city of 
Baltimore. The petitioner states that by 
virtue of the act by which the defendant is 
a corporation it 1s its duty to ‘‘receive dis- 
patches from and for other telegraph lines, 
associations and companies, and from any 
individual, and shall transmit such dis- 
patches in the manner established bv the 
rules and regulations of such telegraph lines, 
and in the order in which they are received, 
with impartiality and good faith, under a 
penalty of $100 for every neglect and re- 
fusal to do so ;” that by chapter 360 of the 
acts of the General Assembly of 1884, it 
was enacted that telephone companies, as 
such, could be incorporated under the pro- 
visions of the general incorporation laws, 
and that all the provisions of the general 
laws in relation to telegraph companies 
should likewise apply to telephone com- 
panies. 

The Baltimore & Ohio Telegraph Com- 
pany states that the exigencies of business 
and the demand for speedy communication 
for commercial and other purposes render 
the use of telephones a necessity in all kinds 
of business; that the Baltimore & Ohio 
Company, in the collection of messages for 
its corporate purposes and in the distribution 
thereof in the city of Baltimore, requires the 
use of the instruments and connection with 
the exchange of the Chesapeake & Potomac 
Telephone Company ; that it is the corporate 
duty of the Chesapeake & Potomac Tele- 
phone Company to supply facilities impar- 
cially to all persons applying for them who 
will pay for the use thereof; that the de- 
fendant has assumed the responsibility of a 
common carrier of news, and that its opera- 
tion is a necessary supplement to the tele- 
graphic business of the country ; that the 
petitioner, desiring the use of the telephone 
services of the defendant and connection 
with its exchange with the business of the 
community of Baltimore city, for its pur- 
pose of receiving and delivering telegraphic 
messages, and especially for speedy com- 
munication with the various city offices of 
the Baltimore & Ohio Company, on or about 
December 4, 1884, applied to the Chesa- 
peake & Potomac Company for the intro- 








the decision is proper. 


the telegraph department of the Baltimore 
& Ohio Telegraph Company in the Central 
Building of the Baltimore & Ohio Railroad 
Company, corner of Baltimore and Calvert 
streets, and for a connection with the central 
exchange of the defendant; that Charles 
Selden, superintendent of the Baltimore «& 
Ohio Telegraph, had an interview with 
Archibald Wilson, superintendent of the 
Chesapeake & Potomac Telephone Company, 
who stated that the only terms upon which 
the instrument would be placed in the Balti- 
more & Ohio office would be upon acontract 
for the Baltimore & Ohio not to use the in- 
strument for the purpose of collecting or 
transmitting or delivering any message for 
which the Baltimore & Ohio would demand 
compensation. 

The Baltimore & Ohio Telegraph Company 
further states, upon information and belief, 
that the Chesapeake & Potomac Telephone 
Company has placed in the offices of the 
Western Union Telegraph Company in Balti- 
more certain of its telephones and connected 
them with the central exchange, and the 
Western Union is engaged in the same _ busi- 
ness as the petitioner and is a competitor 
therewith, and the petitioner avers that the 
defendant has denied and does deny a like 
use of its telephones to the petitioner, and 
the defendant claims that it has the right 
to deny the use to the petitioner, and claims 
to have the right to make a contract for the 
exclusive use thereof with the Western 
Union Company of Baltimore City, but the 
petitioner is advised that the contracts are 
void, as against public policy and in viola- 
tion of the corporate duties of the defendant. 
The defendant has refused and neglected to 
place a telephone in the office of the peti- 
tioner, although the petitioner is ready and 
willing to pay for the same, and to execute a 
reasonable contract for the use thereof, and 
to comply with the reasonable regulations 
for the conduct of business. The petitioner 
charges that the reason for the refusal of the 
instrument is because the petitioner designs 
to use the same in connection with its busi- 
ness of receiving, transmitting and deliver- 
ing telegraph messages. The petitioner there- 
fore prays that a writ of mandamus may be 
issued, directed to the Chesapeake & Poto- 
mac Telephone Company of Baltimore City, 
commanding it to place a telephone instru- 
ment in the office of the petitioner, and that 
the same may be connected with the ex- 
change, and that messages and dispatches to 
the petitioner from parties connected with 
the exchange, and messages and dispatches 
from the petitioner to said parties may be 
received and transmitted in good faith and 
with impartiality. 





Aerial Conduits for Electrical Wires. 


A system of aerial conduits for electrical 
wires has been invented by Mr. D. B. 
Macquarrie, manager of the Missouri & 
Kansas Telephone Company, Kansas City, 
Mo., which consists principally in support- 
ing upon posts, or columns, a continuous 
chamber in which the wires are confined. 
The object of the inventor has been to 
provide a system that will overcome the 
defects of the underground conduits and 
avoid the necessity cf the many large poles 
at present demanded in all cities. In con- 
struction a line of supporting posts is pro- 
vided with suitable flanges at their bases and 
secured to a foundation of masonry. They 
may be of any suitable material and tamped 
in the ground as ordinary posts are, but 
preferably, are formed of cast-iron with a 
flange at each end. The flange at the upper 
end projects sufficiently at either side of the 
conduit to form a support for the cover- 
sections when removed from their normal 
position. This arrangement obviates the 
necessity of lowering the cover to the ground 
when the wires are to be repaired. In the 
construction of the conduit, sheet-metal is 
given the preference. The chamber or con- 
duit is rectangular in cross-section and is 
composed of a pair of side-sheets to the 
lower edge of which a flanged bottom sheet 
is securely riveted. Bracing-plates, per- 
forated for the passage of the wires, are 
placed immediately over each supporting 





duction of its telephone, to be placed im, post and are used mainly to impart rigidity 
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to the sides of the conduit, to which they 
are securely riveted. The plates being per- 
forated are utilized as wire supports, but as 
they are limited in number, intermediate 
devices for supporting the wires may be 
employed. Any of the improved devices 
now in use for the purpose can be used 
bere. 

The wires within the conduit are pro- 
tected by removable weather-proof cover- 
sections having pendant side-flanges and 
tongued and grooved end-portions. The 
length of each cover-section corresponds to 
the distance between the centers of the sup- 
porting columns. After the wires have been 
placed in position, any desired section of the 
conducting chamber or the entire length 
thereof may be filled with paraffine, or other 
insulating compound, but this is not deemed 
essential to the perfect working of the line. 

It is evident from this construction that 
telegraph and similar wires may be confined 
in a very limited space—for instance, a ten- 
inch conduit will accommodate two hun- 
dred wires, and their electrical condition 
and freedom from mutual interruption will, 
it is thought, be more perfect than in any 
known system. 

The system affords protection to life and 
property, for, unlike the pole system, it will 
be impossible for a wire to break and fall 
from its position in the conduit, and will 
operate equally as well when constructed 
along the narrowest alley-way as upon the 
broadest streets—a fact of no small import- 
ance in the construction and maintenance of 
atelegraph system. With supports elevat- 
ing the conduit about 30 feet from the 
surface, it will be high enough for any 
ordinary vehicle to pass under without being 
obstructed. 
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Cheap Telegrams, 





The Times says that the English post-office 
will sopn reduce by one-half the minimum 
charge for telegrams. It also proposes to 
change the system upon which the words 
in the message are counted. Inasmuch as 
the present system of counting is like our 
own, and as Mr. Shaw-Lefevre, in an- 
nouncing the change, declared that it alone 
made the cheaper rate economically possible, 
his statement has an obvious bearing upon 
the telegraph business of the United States, 
apart from the general significance of his 
véry interesting figures. 

The present charge for telegrams in Eng- 
land is 1s., say 25 cents, for 20 words, 
address and signature both gratis It is 
arranged that after Aug. 1 the charge shall 
be 1d., about 2 cents, for every 2 words, and 
every word is to be counted; but no mes- 
sage will be sent under 6d. The change 
may seem slight, but as it concerns each of 
the 24,000,000 telegrams now sent it amounts 
to a revolution in the business. As cheaper 
telegrams here may result from the working 
of the reform, it is worth while to examie 
how the old plan works in detail and to learn 
what is expected of the new plan. 

People being human, it is not surprising 
to learn that most of them use as nearly as 
convenient the entire 20 words permitted 
under the tariff, even when fewer would 
answer the purpose equally well. The 
average message number 17 words. But 
surely there is even less excuse for magnify- 
ing the addresses. The average on this head 
is 11, making the total message average 28. 
The cost ef sending this is 10d., allowing no 
interest for the cost of the plant. Upon the 
whole investment the Government receives 
only 2} per cent. if allowance be made for 
unusual expenses on capitalaccount. With- 
out such allowance there was an actual 
deficit of nearly $100,000: Clearly it was 
impossible to reduce the tariff uoless the 
system as well as the rate could be changed. 

Mr. Shaw-Lefevre stated that the depart- 
ment believed that verbose messages were no 
boon to the public, and were an unnecessary 
cost to the post-office. The same is true of 
extravagant addresses and signatures in even 
greater degree. Accordingly it was resolved 


to give users of the telegraph the option of 
economizing in the address and signature 
and receiviug the benefit in a less charge for 


the text. Thus the words outside the body | would approximate a reduction of $100,000 | 
of the message could be reduced by nearly | per annum in battery expenses on the du- 
two-thirds, it being calculated that five words | plex and quadruplex circuits now in use in 
are enough to identify both the sender and ‘the United States. 

receiver. This leaves seven words for con- | Like all important inventions, Mr. Thomp- 
veying information without exceeding the | son’s is extremely simple in its nature, and is | 
minimum. That this will be sufficient, | easily understood and operated. The dia- 
ordinarily, is the judgment of the officials, | gram shows the invevtion as applied to du 
who estimate that over one-third of the! plex telegraphy. The condenser, (, it will 
messages which now average 28 words will be noticed, is connected from the. artificial 
go at the new rate of 12 cents for 12 words. | line directly to the main line, the Rheo be- 
An average increase of business of one-third | ing placed in the main line for the purpose 
is also expected, and a reduction of cost ‘of creating a greater difference of potential | 
upon an average message to 834d. ‘There is | between the points of connection of the con | 








no apparent reason why anybody should ex- 
pect any telegraphing for nothing, and there | 


. . ° 7 ] 
is no difference in cost of service whether a 


word be in the address, signature, or text. | 
In ocean telegraphing, and throughout Con- | 
tinental Europe, every word is counted. | 
After August only Americans will expect to 
get addresses telegraphed free of charge. 
If they were given the option of a briefer 
dispatch for less money they and the com- 
panies might both profit. The charge for 
plant being a constant one, every increase of 
business obviously increases the margin of 
profit. 





-~~<peo———— 


Thompson’s Condenser for Electric 
Circuits. 





BY WHICH THE BUSINESS CAPACITY OF THE 
PRESENT TELEGRAPH WIRES OF THE COUN- 
TRY MAY BE DOUBLED. 





The extraordinary increase in the number 
of messages transmitted by telegraph during | 
the past few years has brought prominently 
forward the problem as to the best way of 


denser than would naturally exist without it. 
The potential of the current being higher | 
in the artificial line than in the main line, 
the current will inductively pass from the 
artificial to the main line until the potential 
of the main line equals the artificial line; 
then no current will pass to the line through 


either of the coils of the relay, ZZ. Thus the | 


static charge to the line is neutralized. 
When the transmitter is opened, the dis- 
charge of the condenser will neutralize the 
discharge of the line, the line effect and the 
condenser effect upon the relay, H, being 


| opposite the static discharge is thus elimi- 
| nated. 


The effects of induction from parallel wires 
do not disturb the receivers, as the induced | 
currents divide, part going through the re- 
sistance, Rheo, and tle live coil in one di-| 
rection, and part going through the conden- | 
ser and the other coil of the relay, 7 in the 
opposite direction. Hence a neutral effect | 
results. 

The saving of battery is owing to the sec-| 
ondary effect of the condenser operating in | 


| terrible blow. 
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..-- The Southern Kansas Railroad Com- 
pany, who have an independent telegraph 
system, are to extend their wives into Kansas 
City, where they will connect with the Pa- 
cific Mutual. It is said the New Western 
Telegraph Company is also to connect with 
the Pacific Mutual. 

.--- Jinks—*‘ Poor fellow! it will be a 
He knows nothing of the 


failure yet, does he?” Minks—‘: Not a 


| word.” Jinks—‘ Well, I certainly would 
|keep it from him as long as possible ” 


“Yes; I have arranged for that.” “In 
what way?” “I have sent the news by a 
messenger boy.” 

.--- In view of the proposed International 
Telegraphic Conference to be held at St. 
Petersburgh this year, a communication has 
been sent to the Postmaster-General of Great 
Britain, urging the necessity of obtaining 
some modifications in the present excessive 
and unequal rates charged for telegraphic 
messages between this and other countries. 
It is pointed out that while the rates for 
France are 2d. per word and for Belgium 2d. 
per word, the rates for Germany and Holland 
are 3d., Norway 4d., Austria 44d., Italy 5d., 
Sweden 54d., and Russia 9d. per word. ‘The 
inequality and unfairness of the rate is 
shown by the fact that a message of twenty 
words from England to Russia costs 15s., 


conjunction with the main battery, which, | while one of similar length from Russia to 
meeting this increase in the future. Not-| fora moment increases its potential on the | England is four roubles, equivalent to 8s. 
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only. The charges to Sweden 
and Norway are likewise ex- 
cessive when compared with 
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the rates to Germany and Hol- 
land, 


.... Justice Peckham, in 
Chambers, last Saturday, at 
Albany, N. Y., granted an or- 
der making the decision of 
the Court of Appeals the judg- 
ment of the Supreme Court in 
the case of The People against 
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THOMPsSON’s CONDENSER. 


withstanding the great number of lines that | 
have been constructed, the construction has | 
not kept pace with the increase of business. | 
Nearly all the railroads and post-roads have | 
lines of poles on either side; and it is sim- 
ply a question of time, when telegraph line- | 
ways, as distinct from railroads or post-roads | 
will become necessary. 
For the present, it is desirable to increase | 


tuplex telegraph systems as far as practic- | 
able. 
Owing to difficulties arising from induc- 


line and assists in overcoming the tension of | 

the retractile spring of the armature. The | 

armature being attracted, the main battery | 

is then capable of holding it, as it is nearer) 

the poles of the electro-magnuet. 
—_— A ——$ 


the Western Union Telegraph 
Company. The action was to 
recover $131,818.66 tax, at 
the rate of one-quarter mill 
for each 1 per cent. of divi- 
dends declared on the capi- 
tal stock. The Hon. Samuel 
Hand, to whom the case was 
referred, reported judgmen; 
in favor of the plaintiff for 
the amount claimed, with in- 
terest, making in all $178,397. - 
26. The company appealed, 
but the judgment was af- 
firmed by both the Genera] 
Term and the Court of Appeals. Justice 
Peckham also granted an order in the case 
of The People against the Gold and Stock 
Telegraph Company, in which judgment of 
$7,500 for plaintiff for unpaid State tax was 
affirmed by the General Term and the Court 
of Appeals. 

...-An incident occurred last Friday show- 


Several American telegraph operators have | ing the enterprise and resources of the West- 
the capacity of the lines already constructed, | Tecently been offered good positions to go | ern Union Telegraph Co. Se 
by employing automatic, duplex, and quad-|to Siam to work on the new telegraph | On attempting to transmit a report of the 


lines of that country. The pay is $150 a| 


The Siamese Government, after a careful | 


transactions of the afternoon Stock Exchange 


| month, with free outward transportation. Board from San Francisco, it was found that 


the wires across the Sierra Nevada would not 


tion between parallel wires, but a small pro-| study, decided to adopt the American tele- work, on account of the heavy storm pre- 
portion of the wires ona line of poles can graph alphabet and instruments rather than | vailing from Tr uckee to Alta. After . delay 
be utilized for automatic, duplex, or quad- | the continental or European method and of a few minutes, a complete circuit was 


ruplex circuits, as these systems are operated | 
at present. 
An invention recentiy patented by Benja- | 
min Thompson, of Brooklyn, N. Y., enables | 
all the wires on a line of poles to be used as 
duplex, quadruplex, or automatic circuits. | 
By this invention, the capacity of the lines | 
for doing business is more than doubled, and | 
at the same time, the operation of these sys- 
tems of telegraphy is rendered more reliable. 
A saving of about twenty-five per cent. of 
the battery at present used, is effected, which 


| 
| 
| 


pattern. 
eae 


.... Estimates of the richest men in the 
world are said to be Mackay ($275,000,000), 
Rothschild (200,000,000), Vanderbilt (175,- 
000,000), and the Duke of Westminster 
(80,000,000). ‘‘ When we remember that 
poor Jay Gould has only $50,000,000,” says 
the Utica Observer, ‘‘a depressing sense of 
the inequality of the distribution of wealth 
creeps ouer us.” 


made from San Francisco to Virginia City 
via Yreka, California, te Portland, Oregon, 
a distance of 800 miles; thence 800 miles to 
Helena, Montana; from Helena to Ogden, 
Utah, 450 miles, and from Ogden to Virginia 
City, 650 miles, making a total distance of 


2.700 miles that the report of the afternoon 
board transactions traversed in reaching this 


city, flashing in their course over a continu- 


ous line of wires extending through three 
States and four Territories, namely: Califor- 
nia, Oregon, Washington Territory, Southern 
Idaho, Montana, Utak and Nevada.— Virginia 


| (Nev.) Chronicle. 
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* * Since the commencement of the year 
the Government of Guatemala have installed 
the electric light inthattown. Two turbines 
of 100 horse-power each, established at a 
distance 5,500 meters (2.79 miles) from the 
center of the town, supply the necessary 
driving power. 

* * Portable electric lamps are slowly 
coming into use. <A Skrivanor primary bat- 
tery is placed in the lamp standard, and the 
glow appears on a burner similar to that of 
oil lamps. The battery consists of a packet 
of chloride of silver, two thin zinc plates 
and a weak solution of caustic potash. This 
produces a light of twelve-candle power, 
and will burn for twenty hours, at the end 
of which time there is no waste of the 
elements, but the chloride of silver becomes 
converted into silver and needs revivifying. 

* * Successful experiments have been 
recently made at Cincinnati with the new 
electric railway brake. The trial was made 
with a heavy coal train of ten cars, each car 
weighing, empty, about eleven tons and 
having a tonnage capacity of 40,000 pounds. 
The loaded train, with full steam on, was 
put to a speed of 48 miles per hour ona 
down grade of 68 feet to the mile, and 
brought to a dead stop in 374 seconds after 
putting on the brake, the distance run in 
that time being 445 yards, exact measure- 
ment, 

* * The Pennsylvania Railroad Company 
continue their experiments with lighting 
their cars by electricity from Brush storage 
batteries. They use the lights on a train 
running between Altoona and Pittsburgh, 
and the arrangement has worked satisfac- 
torily. The storage batteries are charged in 
the company’s shops by connection with a 
Brush dynomo-electric machine. It takes 
about nine hours’ running to charge the 
batteries with sufficient electricity for the 
round trip. The intention is, should the 
plan be found advisable for general use on 
through trains, to establish electric plants at 
different stations for charging the batteries. 

* * The adoption of uniform standards of 
time all over the world, and of the twenty- 
four-hour dial—which is probable within a 
short time—will make some changes in 
watches and clocks. The American genius 
for invention, however, has already dis- 
counted the change, and a ‘‘ universal clock” 
has been constructed, or rather universal 
dial, which tells the time at any given 
meridian on the globe. By an ingenious 
but simple arrangement of figures, the face 
of the clock shows at a glance over what 
meridian the sun is at any hour, and which 
half of the earth is in daylight and which in 
darkness. Longitude, of course, can be told 
by the clock immediately from one observa- 
tion. It ought to prove of great value in 
navigation, and more especially in schools, 
where the subject of longitude and time is 
seldom clearly understood. This clock makes 
the relation between the two perfectly clear 
to the eye, as well as to the mind. 

* * The revolution which electricity is des- 
tined to make in modern warfare is as yet 
only in its infancy. The latest invention of 
Mr. Maxim is, however, an earnest of the 
things that yet shall be. The invention is 
an eléctrical training gear, so contrived that 
by the simple movement of the handle the 
heaviest gun may be turned by a single man, 
and with the greatest ease, in any direction. 
You pull a handle to the right, and the 
breach of the gun moves to the right; to the 
left, and it moves to the left. You raise the 
handle, and the gun is depressed at the 
muzzle; you depress the handle, and the gun 
is raised. This training gear was applied a 
day or two ago to one of the 38-ton guns at 
Garrison Point Fort, and the preliminary 
trial showed that one man could train the 
gun with the greatest nicety. One may ex- 
pect Providence to be very much on the side 
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of the big guns when a 38-ton gun comes to 
be aimed at quickly-moving objects as easily 
as if it were a pistol or a walking stick.— 
Pall Mall Gazette. 

** Dr, Von Waltenfen, with a cell in which 
the zinc was immersed in sulphuric acid 
diluted in the proportion of 1 of acid to 15 
of water, has found the value D=1 088 volt. 
The values which are given in old text books 
are all less than this. Amongst these are the 
values found by Muller and by Poggendorff, 
which are expressed in arbitrary units ; but, 
recalculated in absolute units, they come out 
0.971 and 0.922 respectively. The next 
group of values were determined in absolute 
measure, but the determinations were made 
by Ohm’s methed, which, owing to puloriza- 


tion, would lead to too small a value. They 

are: 

OM MNO st visvnstentio Haass D=0. 936 volt. 
TL mnoneheee ew emenhe D=0.887 ‘‘ 

DO. FRCRUBUIE. «0. dccicsicws sieved =1,016 

SO ee eer D=1.054 ‘ 

a eee Ree D=1.026 ‘‘ 


The author’s determinations of the E M.F. 
of the Daniell cell were the first which were 
made by Poggendorff’s second compensation 
method, and also the first in which Siemens’ 
original resistance apparatus was used. H. 
F. Weber found the value D=1.0954 volt, 
on the assumption that one Siemens unit 
equals 0956 ohm. Reealculating this value 
on the basis of the Congress ohm, which is 
equal to 1.06 Siemens’ unit (or 1S. U.=0.948 
ohm), we find D=1.080 volt. Reynier has 
found D=1.079 volt, and Alder Wright the 
same value. It is, however, to be noted 
that the last three experimenters used a 
solution of sulphate of zinc in the zine 
cell. Kittler has found the E.M.F. of a 
gravity form of Daniell without partition 
higher than that of a cell with a partition, 
1.195 volt in the former case and 1.111 volt 
in the latter. The author's value, 1.088 volt, 
was arrived at from experiments with nine 
different cells, the internal resistance of 
which varied from 0.38 S. U. to 4.18. U.— 
Zet'chroft fur Elektrotechn k. 

* * Now electricity promises to furnish 
just what we want—a means of converting 
the waste forces of nature into an available 
form. How vast those forces are, only scien- 
tific men are at all aware. The heat of the 
sun, the wind, the water power of the world’s 
innumerable rivers—above all, that supplied 
by the motion of the world itself, the force 
of the tides—afford, each and every one of 
them, a supply of force incomparably greater 
than all the possible coal fields of the earth 
can practically furnish. Sanguine electricians 
tell us that each and all of these can be ren- 
dered available as sources.of electric motive 
power. One eminent inventor already lights 
his house with electricity derived from the 
water power of a small stream some furlongs 
distant. It would be just as easy to apply 
that power to work sewing machines, lifts, 
sawpits, or a local railway. The smallest 
waterfall, the force of an utterly neglected 
stream, cculd furnish half-a-dozen house- 
holds with motive power sufficient for all 
domestic purposes to which machinery could 
be applied. The Thames could light Lon- 
don, and have force yet to spare for all the 
machinery of every factory on its banks. 
True that the waste, both in conversion and 
application, will be greater ; that is to say, 
we shall obtain half, perhaps not a quarter, 
possibly not more than a tithe of the force 
which sun and wind, stream and tide, can 
supply. But we need not calculate or 
grudge the waste of force that costs nothing, 
and which as yet is absolutely wasted. 

* * * * * * * 

But among all the characteristics of the 
new force, probably the most important, es- 
pecially in the social and industrial aspect, 
are its divisibility and conductibility. Ni- 
agara, they say, could supply all the facto- 
ries of the States with water power ; but that 
power could heretofore be turned to account 
only on the spot, and therefore only an in- 
finitesimal part of the limitless supply could 
have been available. As matter of fact, the 
whole of this vast reservoir of power has 
been left unused. So little of it could have 
been utilized that it was not worth while to 





disfigure the magnificent natural scenery of 
that unrivaled gorge. But, converted into 
electric force, the water power of Niagara 
might be conveyed to an indefinite distance, 
and distributed in amounts large or small to 
suit the needs of factories or of families. 
This is, of course, an extreme ilustration 
rather than a practical example. The poten- 
tialities of electricity are accomplished facts. 
The conversion, the storage, the conveyance 
and the distribution have all been achieved 
upon a small scale. That the scale can be en- 
larged and the methods improved almost in- 
definitely, those least doubt who have most 
deeply studied the subject.—Chambers’ Jour- 
nal, 
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The Absolute Value of the Siemens Mer- 
eury Unit, and the Length of the Mer- 
eury Column Equivalent to an Ohm. 


Mr. H. F. Weber corrects the value ob- 
tained in 1876-7; according to this correction 
equal to 0.9529 x 10° — 

sec. 
(not 0.9550). In 1880 and 1882 the author 
used the so-called Kirchhoff method of ob- 
serving the current induced in a second coil 
on making and breaking the circuit of an- 
other coil near it. One coil, A, was laid 
horizontally on the top of the stone pillar, 
and the other, B, was supported co-axially 
just above it on three legs. Both coils were 
wound on bronze frames, A, with 644 turns, 
and B, with 648 turns of wire 1.86 mm. in 
diameter. The width of the coils was 4.30 
and 4.31 cm. respectively, and the radius of 
the outside layer 17.618 and 17.670cm. The 
induced current was measured by means of 
a galvanometer specially constructed for the 
purpose. The mean of the experiments of 
1880 gave the mercury unit equal to 0.9498 
ohm, and the mean for 1882 0.9500 ohm, or 
about one-quarter per cent. less than the 
former determinations. The mean of 50 ob- 
servations with a similar but larger appara- 
tus in 1883, gave the mercury unit equal to 


the mercury uint is 


cm. 
0.9496 x 10% a the highest and lowest val- 


ues being 0.9509 and 0.9486. Hence, 1 ohm 
is the resistance at 0° C. of a column of mer- 
cury 1 mm.® in section, and 105 32 cm. 
long. 
—_>e—____ 
Profs. Morse and Cross Before the Society 
of Arts. 

Prof. Edward S. Morse read a paper last 
week at the Institute of Technology, before 
the Society of Arts, in Boston, on ‘‘ The 
Utilization of the Sun’s Rays in Heating and 
Ventilating Apartments.” At his residence 
in Salem the professor had noticed a peculiar 
effect of the solar rays upon the green Hol- 
land curtains suspended before the window 
of his library. Exposed to the sun, they 
seemed to radiate heat into the room until 
the latter became intolerably hot. On ex- 
amining the curtains Mr. Morse found them 
presenting a strongly convex surface to the 
window, and noticed the ascent of heated 
currents between the two. These phenomena 
suggested to him the possibility of still 
further utilizing the direct rays of the sun 
for the heating of the room, and he replaced 
the curtains by a sheet of dark silicate 
paper, beginning an inch or so above the sill 
of the window. This greatly increased the 
strength of the current. It then occurred 
to him that the heat received by the brick 
wall exteriors of buildings might be em- 
ployed in the heating and ventilation of the 
interior spaces To ascertain the extent to 
which this result could be obtained, Prof. 
Morse tried an experiment at the Salem 
Museum—a building with a hall 100 feet in 
length, 48 feet in width and about 21 feet in 
height. Instead of silicate paper as the 
heater, he used a piece of corrugated iron 
painted black, the windows in front of it 
being arranged so as to permit the penetra- 
tion of all the light falling upon them. By 
this means a flue was formed, through which 
the air, heated by the rays falling on the 
corrugated iron, ascended, and at the top 
made their way into the room or hall. The 
space experimented upon was from 60,000 to 
80,000 cubic feet of air, and although the 
heating effect was not very perceptible 





owing to the large capacity of the room, the 
ventilating effect was great, the whole of the 
air in the hall being discharged and renewed 
once and a half or even more in the course 
of a day. The entering current was, of 
course, heated, its temperature on ten occa- 
sions of observation being 31° Fahr. above 
the temperature of the outside air; on one 
occasion it entered at 16°, and was passed 
into the hall at 50°. 

Subsequently, at Mr. Morse’s own house, 
a receiving surface of slate was employed, 
with a fronting of glass, the device being so 
constructed as to shut off the current enter- 
ing the room, or cause the air of the room to 
leave by the flue, at pleasure, or to meet 
exigencies of season. An apparatus of this 
kind was capable of discharging between 50 
and 55 cubic feet of air per minute. In another 
experiment of the kind, Prof Langley had 
calculated that 45 per cent. of the heat ac- 
tually realizable had been utilized—a result 
which he regarded as remarkable, and upon 
which he congratulated Mr. Morse. The 
equivalent in coal had been differently esti- 
mated, the amounts given as needed to raise 
the same quantity of air to the same tempera- 
ture having varied from 25 pounds to 100 
pounds in a single day. The cost of apply- 
ing the apparatus to the large building was 
from $275 to $300 ; that of the house heater 
described was about $18. Mr. Morse offered 
these results to physicists who had more 
time than he to carry out the experiments 
necessary for the further development of the 
idea. He held, at the same time, that even 
in its present condition, his plan for the 
utilization of the solar rays, while it might 
not cause any revolution in present 
methods of heating, was eminently applica- 
ble to the problem of ventilating schools, 
churches, and other public buildings. A 
short discussion followed the reading of the 
paper. 

Prof. Charles R. Cross, in a bighly lucid 
manner, next described new apparatus for 
the study of telephone currents. His first 
step was to describe at length the method in 
which currents are formed in the wires of 
the telephone circuit, and how the changes 
in their intensity are made to reproduce 
vibrations caused by the voice. Any ordi- 
nary one-direction current, he showed, was 
easily me:surable by the galvanometer. But 
the telephone current sometimes ran in one 
direction, sometimes in another, the alterna- 
tions being very rapid. To obtain indica- 
tions of such currents as these, a special 
galvanometer had to be used. It was formed 
of one coil of wire inserted within another, 
the center coil being kept in position bya 
torsion suspender. A current sent through 
both these coils at the same time tended to 
bring them both into a position of parallelism 
toward each other. When reversed, the cur- 
rent was reversed in both coils at the same 
time, the effect upon the center coil being 
thus not intermittent but continuous, and in 
the same direction, according to the strength 
of the current, no matter how often it might 
be reversed. The center coil carried a 
mirror reflecting a beam of light upon the 
wall, and as the tendency was toward par- 
allelism or away from it, the spot of light 
was moved as onascale. This experiment 
was tried with great success. When the 
loud speaking transmitter was used, the 
deflection was very marked ; the Bell tele- 
phone gave results much inferior. It ought 
to be mentioned that the effects were only 
produced with single vowels, such as a, 0, U 
and y, Judging from the results thus far 
obtained, Prof. Cross was enabled to declare 
the telephone current to have an enormously 
greater strength than it has hitherto been 
supposed to possess. 

Mr George W. Blodgett having exhibited 
Boynton’s train indicator, the meeting was 
adjourned. 





Pe 
Fiditors of the Electrical Review : 

Deak Sirs :—I notice an article in this 
week’s REVIEW which states, that among the 
new uses of electricity is that of obtaining 
butter from milk by passing the current 
through the same. About two years ago 
while residing in New Berlin, N. Y. I tried 
with entire success an experiment identical 
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with the above. I used as a source of cur- 
rent a four-light dynamo electric machine, 
and constructed apparatus for the speedy 
conversion of milk into butter in this way, 
but found after cxperimenting some time, 
that the butter contained a large per cent. of 
the metal composing the positive electrode 
and forming in every case a highly poison- 
ous salt. I obtained very good results, how- 
ever, with electrodes composed of carbons. 
I also found that the current if allowed to 
flow with the same strength at the end of the 
process as at the beginning would instantly 
melt the forming butter into oil. There 
seemed to be a gradual falling off in resist- 
ance toward the last, and in order to get 
good results, considerable skill was required 
in regulating the current. The ratio of 
decrease in resistance varied with every 
specimen, I tried und was most constant 
when the milk was fresh from the cow. 

The idea of obtaining butter by the use of 
electricity was suggested to me by Mr. 
Hallam Eldridge, of Binghamton, N. Y., 
who has also experimented in the same 
direction. Gro. J. MurpDocK. 

— 
An Electric Street Railway. 

A test of the Henry electric street railway 
system was to have been made at Kansas 
City, Mo., last week, but a break in the gear- 
ing compelled the postponement of the trial 
for two weeks or more. The system was 
tested at the works recently, and is described 
as follows by the Journal of Kansas City: 

A Westport car stood in the shop on two 
rails about twenty-five feet long. A Van- 
Depoele electric generator stood in one corner 
of the building, and from it two wires con- 
veyed the current to an electric box in the 
roof of the car, and from there the current 
passed on wires through the motor, which is 
placed on the front platform and is connected 
with the axles by cogwheels. 

The car was raised from the floor by jack- 
screws so that the wheels could revolve with- 
out touching the rails, and the generator was 
set in motion. Mr. J. C. Henry, the inventor 
of the apparatus, mounted the platform, and 
by turning a crank the wheels of the car re- 
volved at the rate of thirty-five miles an 
hour. Mr. Henry then showed those present 
how any rate of speed could be obtained by 
simply turning the wheel. He stopped the 
wheels while at full speed and reversed them 
almost instantly, and the whole thing worked 
to perfection. Over the street car track two 
wires will be placed on poles high enough 
not to obstruct traffic on the road. These 
wires will be connected with generators at 
different points on the roadside. A small 
train will then be placed on the two parallel 
wires, and this train will be connected to the 
street car by wires, then, when the current 
starts the car, it will pull the train along the 
parallel wires overhead, so that the current 
will be continuous. 

Mr. J. C. Henry, in reply to a question as 
to how the car could be prevented from slip- 
ping down bill, said: ‘‘ The car cannot slip, 
and even if it should, it could be stopped by 
reversing.” 

‘* What speed can be attained?” 

‘There is no I'mit to the speed. It can be 
regulated to any rate, either fast or slow.” 

‘*What power has the appliance on this 
car?” 

‘‘About six-horse power, or sufficient to 
pull two loaded cars up any grade.” 

“Do you think the electric power supcvrior 
to that of the cable?” 

““Yes, it is cheaper and better. Cable 
power is wasted; only 30 per cent. of it is 
utilized, the balance goes to move the heavy 
cable and machinery. We get from 60 to 70 
per cent. of the energy on the car of the sta- 
tionary engine. The best locomotive made 
consumes seven pounds of coal per horse- 
power, and we will use engines that will be 
guaranteed not to consume more than one 
and one half or two pounds of coal per horse- 
power.” 

‘* You must join us on the trial trip, which 
will take place in a few days,” said the mil- 
lionaire president of the Westport line. 

“Yes,” said Mr. Henry, jokingly, ‘‘ and 
we will promise not to let you walk back in 
the mud,” 





Dangers of Sound-Reading. 
Now that the sounder is becoming so uni- 
versally used throughout the service, I beg 
for space in your paper to make a few ob- 
servations on sound reading. A great deal 
has already been said and written on the 
saving which has been effected by the intro- 
duction of the sounder instrument, but very 
little has been heard of the dangers to which 
sound-readers are exposed. 
My object, then, is to bring under the 
notice of your wide and interested circle of 
readers what the dangers are, and by what 
means they can best guard against them. 
I may in the first place mention that my 
observations are the result of long practical 
experience as an operator, together with care- 
fully gathered information from my brother 
and sister clerks who have been sound- 
readers for years. 

It is said by certain scientific men that the 
sense of hearing is a more interior sense in 
the brain than the sense of sight, and that, 
consequently, the brain is more intensely 
active when the ear is conveying sound to it 
than when the eye is conveying the impres- 
sion of objects. I do not think there are 
many sound-readers who will doubt this 
scientific theory, nor will they doubt the 
writer's belief that, no matter how healthy 
the brain may be, sooner or later prolonged 
sound-reading results in a weakening of this 
organ to act as a medium to the will, and 
predisposes to disease other important organs. 

It is, then, brain disease affecting either 
the physical or mental powers of the body to 
which sound-readers are exposed. The fact 
is well known that no one can escape the law 
of nature which is the judge over every 
atom of the physical organism, neither can 
we prevail successfully against the operation 
of the law for any length of time, for 

It knows not wrath or pardon, utter true 

Its measures mete, its faultless balance weighs ; 

Times are as naught, to-morrow it will judge 

Or after many days. 

Obey and live, disobey and die, is the stern 
mandate engraven on every organ in the 
human body. 

When I mention that the dreaded disease, 
insanity, is becoming very prevalent in the 
service I merely state what is a plain truth. 
In an important Scotch office no fewer than 
three cases of this disease have occurred 
within the past year, and it may be proper to 
mention that this same office has been largely 
using the sounder for several years. Unfor- 
tunately, the writer is not at present able to 
say in what proportion brain diseases, more 
particularly insanity, affects telegraph clerks 
in America, where the sounder is almost 
universally in use; but he is under the im- 
pression that climatic influences greatly assist 
the American telegraph clerk to preserve his 
nervous system in a normal state of health 
for a much longer period than the operator 
can do in this country. 

To substantiate my belief in climatic influ- 
ences, I quote an eminent writer, who says: 
‘‘That the state of the atmosphere has pro- 
digious effect on human temperament is suf- 
ficiently indicated by the character of na- 
tions. The Frenchman owes his sanguine 
hopes, his supple limbs, his untiring vivacity 
to a genial climate. To this, also, ina great 
measure, the Italian owes his pliant graceful- 
ness and impulsive warmth. The Dutchman, 
in his level marshes, could never dance ‘La 
Sylphide,’ nor the Scotch girl, on her foggy 
hills, become an improvisatrice.” 

Although the day cannot be far distant 
when the department will have to make in- 
quiry into brain disease in the service, the 
writer would, in the meantime, ask your 
readers to remember the old proverb, ‘* Pre- 
vention is better than cure.” He would, 
therefore, advise all sound readers never to 
lose perfect control over themselves, as many 
are so apt to do, when they have fast jerky, 
unsteady sending to read. Under a state of 
excitement, a great waste of nervous energy 
takes place, and our period of rest not being 
sufficient to redeem this waste, we day by 
day enfeeble those organs which alone make 
life endurable and worth living. Sound- 
readers should at all times check fitfull or 
excited working at the wire, ever keeping in 





mind that the steady and quiet worker is by 


far the most valuable public servant. Those 
who work at all times under a state of ner- 
vous excitement very soon become useless to 
the department, act as an irritant to their 
fellow-clerks, and add their load to the 
world’s great mountain of misery and discase 
What seems to the writer to be required in 
the service is an instrument which would 
combine the qualitics of being a good sounder 
and recorder, so that the eye might relieve 
the ear, or the ear the eye, when the neces- 
sity arose for cither the one or the other re- 
quiring relief. 

While wishing to be grateful to the depart- 
ment for what it bas already done for us, 
still the fact cannot be overlooked that much 
has yet to be undertaken before the service 
is placed on a satisfactory footing as regards 
health. It is, for instance, not unusual to 
find the telegraph office placed in some ob- 
scure or underground part of the building, 
where the ventilation is bad, and where the 
air is almost motionless, and hence lacking 
those virtues which act so beneficially on the 
entire nervous system. 

In these days of high-pressure working, it 
is very essential that the air should be in 
active circulation, so that all telegraph offices 
should be on the top of the building, where 
this condition of the atmosphere could be 
better obtained. 

Asis the case in many branches of the 
Civil Service, six hours a day and six days 
per week are considered jong enough for 
work which demands very little brain activi- 
ty, and in which the nervous system is sel- 
dom unduly excited; what, then, the writer 
asks, must be the consequences that follow 
working for eight hours for thirteen days at 
a stretch, in the very vortex of activities? 
The answer isto be found in the lunatic 
asylums, where the writer's fellow-clerks are 
confined; the answer is to be found in the 
verdict of the coroner’s jury in a recent in- 
vestigation as to the cause of death of one of 
our number; the answer is to be found in 
the annual report of the United Kingdom 
Postal and Telegraph Benevolent Associa- 
tion, from which we find that, while nine- 
teen telegraph clerks died in benefit, two of 
the nineteen committed suicide; the answer 
is to be found in the jaded and worn-out 
appearance of male and female clerks, who 
are unfit for exertion of any kind after sit- 
ting with their ear to a sounder for eight 
hours.— The Telegraphist, London. 

———_+ ae —__—_- 
A Chance for Electricians, 


Electricity has done much for the railroad, 
but there is good reason to believe that what 
it has done, compared with what there is 
likelihood it will do in the future, is as 
nothing. Just now what the railroads most 
want is a system of signaling that will pre- 
vent collisions under all conditions, and the 
electrician that can invent such a system 
may look for mach profit and no little fame. 

Many attempts, as we know, have been 
made by electricians to solve this important 
problem, and some very ingenious contriv- 
ances have resulted, the most notable being 
those devised by Phelps, on the one hand, 
and Edison, on the otier. The first, on its 
public trial, did not give the results we had 
looked for, and the latter, which is even 
more ingenious, has not yet been publicly 
tried, and hence it is impossible to say bow 
near it comes to the ideal railway signal ap- 
paratus. 

There are some things that electriciansshould 
bear in mind while constructing mechanisms 
designed for use on the railroad. All such 
contrivances should be of simple construc- 
tion, and have few parts. A vitally import- 
ant part 1s that, in all cases where a break 
occurred in the apparatus, ‘‘donger,” and 
not ‘‘safety,” should be shown on the 
target. In other words, it should only be 
possible to show the ‘‘safety” signal when 
the apparatus was in smooth running order; 
at all other times. ‘‘ danger.” Having seen 
all the principal mechanisms for railway sig- 
naling, we can say, without the fear of con- 
tradiction, that most of them are too com- 
plex, and all that have yet been successfully 
shown in public have relied upon the intelli- 
gent action of a single human being in the 
one part or in the other. That this is a fatal 
defect the experience of every railroad in the 
conntry goes to prove; for, though such an 
appliance may work successfully five hun- 
dred times, it will fail on the tive hundred 
and first, and yet the perfect working in all 
these five hundred cases may not atone for 
the injury to life and property caused by the 
slip on the five hundred and first. 

Again, no electrician should begin to work 
on a railway ——— os before he 
has carefully examined all those now in use 
which possess merit, and learned the exact 





nature of their defects. 











—— There are 600 are lamps (Brush) in 
operation in the city of Buffalo, nearly 400 
of which are used by the city, which is well 
lighted. 

— The New Bedford Electric Light 

Company has declared quarterly dividends 
of 2 per cent. on old stock, and of 1 per cent. 
on new stock. 
Inquiries for electric lamps that are 
really practical and satisfactory are being con- 
stantly made. Will the inventor of one please 
stand up and be counted ? 

— The Boulton Carbon Company have 
secured the exclusive agency for North 
America for the Austrian soft-cored carbon, 
for which there is quite a demand in certain 
special cases. 





—— The manufacturers of electric light 
engines are quite generally reporting an im- 
provement in business that has gradually 
made itself known during the past six or 
eight weeks. 


—— ‘Wall, naow, did you ever?” ex- 
claimed Farmer Furrow, as he saw the 
Edison electric light for the first time. ‘TI 
didn’t know that they could burn kerosene 
oil upside down.” 


—— The New Haven Electric Light Com- 
pany, New Haven, Conn., are earning 16 
per cent., and paying 8 per cent, regular 
dividends. Their business is constantly in- 
creasing, and they have ordered the fourth 
Armington & Sims’ engine. 


—— With reference to a paragraph in our 
last issue relating to the practical realization 
of the legal ohm, we desire to correct a typo- 
graphical error. The value of the ohm is not 
as we are made to state it, but, as is well 
known, is represented by the resistance of a 
column of mercury 106 centimeters in height, 
and one square millimeter in cross section at 
the temperature of 0° centigrade. 


—— Our readers will notice among adver- 
tisements the announcement of Messrs. Stout, 
Meadowcroft & Co., the authorized agents of 
the Edison Electric Light Company, of vari- 
ous interesting devices relating to electric 
lighting by battery power. Among the re- 
cent developments in electrical inventions, 
none have been more rapid and interesting 
than the many uses to which the small incan- 
descent lamps have been put. A new feature 
appears in this advertisement, which seems 
to promise great convenience. We refer to 
a dry salt for bi-chromate batteries, which 
merely requires the addition of cold water to 
make an ordinary bi-chromate solution. 


—— The Mail and Express svys that no pre- 
liminary experiments with the electrical motor 
power applied to the elevated railways will 
adequately prepare the public for the great 
improvements in our aerial railway traveling 
that will be in full operation within sixty 
days—improvements without precedent in 
the history of the successive developments of 
modes of locomotion. When the cars on the 
elevated railways are supplied with electric 
motors, the changes will be wonderful. Ist. 
There will be none of the noises caused by the 
locomotives. ‘Trains will move almost with- 
out noise—with so little noise that it will not 
be audible from the surface of the street. 2d. 
Of course the smoke and cinders of locomo- 
tives will no longer exist. 3d. The ability of 
the, at present, overcrowded and over- 
worked elevated railways to carry passengers 
will be indefinitely increased, because, as 
each car is supplied with its own motor, 
trains can be lengthened and shortened ac- 
cording to the demand, and the delays and 
trouble of switching will be done away with 
altogether. In fact, within sixty days, New 
Yorkers will enjoy the perfection of rapid 
transit, and in their streets will be seen the 
latest and best results of electrical science 





and invention. 













































































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
14, 1885. 





315,473 Electric Arc Lamp; William F. Buckley, 
Cleveland, Ohio. 
$15,498 Circuit for Electric Switch Signals; Alvah 
W. Hall, Meriden, Conn., assignor to the Hall Rail- 
way Signal Co , same place. 

815.524. Electric Lamp ; Mirabeau N. Lynn, Rising 
Sun, Ind., assignor to the Ohio Power and Light 
Company, Dayton, Ohio. 

315.526 Aerial Conduit for Electric Wires ; Don- 
ald B. Macquarrie, Kansas City, Mo. 
216.564 Electric Are Lamp; Frank M. Sparrow‘ 
Mattapoisett, Mass. 
315.568 : Telegraphic Relay ; Frederick Stitzel and 
Charles Weinedel, Louisville, Ky. 

315.571 Voltaic Arc Lamp; George A. Taborum, 
Marseilles, France. 


Haven, Conn. 

315.658 Multiple Switchboard ; ThomasJ. Perrin, 
Brooklyn, N. Y., assignor to Charles P. Huntington 
Greenville, Mass. 

315,660 Supporting Insulator for Telegraph Wires: 
Henry Prenzel. Philadelphia, Pa. 

315.673 Electric Coupling; Thomas T. Smitb, 
Finsbury, London, England. 

315,674 Electric Light Apparatus; 
Smith, Finsbury, London, England. 
315.768 Telegraphic Sounder; James F. Gilliland, 
Indianapolis, Ind. 

315.772 Railway Signaling Apparatus; William 
Hadden, Brooklyn, N. Y. 

315,783 Automatic Call for Latent Signal Trans- 
mitters; F. Benedict Herzog, New York, N. Y. 

315,785 Electric Railroad Signal; Justin Hinds 
and Lorenzo L. Stimpson, Boston, Mass. 

315.841 Conduit for Cable or Electric Railways ; 
Edward Samuel, Philadelphia, Pa., assignor to Wm. 
Wharton, Jr., & Company, same place. 

315 862 Telephone; William L. Voelker, Morton, 
Pa., assignor to Jobn H. Irwin, same place. 

$15,937 Electric Battery; Alfred Haid, Rahway, 
N. J., assignor to the Excelsior Electric Apparatus 
Company, New York, N. Y. 
$15,988 Galvanic Battery; Alfred Haid, Rahway, 
N. J., assignor to the Excelsior Electric Apparatus 
Company, New York, N. Y. 

$15,941 Bell for Latent Signal Transmitters; F. 
Benedict Herzog, New York, N. Y. 

315,954 Underground Conduit: Albert E. Lytle, 
Chicago, Ill., assignor of part interest to Robert 
B. Smith. same place. 


Thomas T. 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of auy patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired. 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va= 
rious other Foreign patents may also 
be obtained. “ 





Business Notices, 





We beg leave to call your attention to the fact 
that the stock of the ‘Central Union Telegraph 
Company” bas been regularly listed on the Chicago 
Stock Exchange- 

For the past two years our firm has made a spe- 
cialty of handling this Stock, and we are in a posi- 
tion to furnish reliable information concerning it. 
We are prepared to execute—on margin or other- 
wise—at a commission Of twenty-five cents per 
share, any orders you may be pleased to favor us 
witb. 

Inquiries relating to Telephone Stocks generally 
will receive prompt attention. Very truly yours, 
Chicago, Apl. 14, 1885. LYNCH & BANTA. 


eee 





The “Telephonic Telegraph,” for the simultane- 
ous transmission of telephonic and telegraphic mes- 
sages on the same or on parallel wires, has been in 
successful overation in Canada, on the wires of the 
G. N. W., between Hamilton and Toronto, since 
January 7. The latest idea is 10 connect telephone 
exchanges by means of phantom trunk lines sup- 
plied by the telegraph company. For further in- 
formation address Banks Brothers, Toronto, Can. 





Telegraph and Electrical 
Medical Batteries, PPLIE: odels, Experi- 


mental Work, and fine brass castings. Send for 


315,633 Electrical Insulator; Henry Kellogg, New 


HLEOTRICAT REVIHW 


FACTORY: 
EAST NEWARK, N. J. 


ductors). 


Bell Wire. 


For Estimates, &c., apply to 


CALLENDER 


and SUBMARINE purposes. 
SALAMANDER (Fire and Waterproof) Electric Light Line and House Wire. 
SILK and FANCY COVERED “Bitite” Lamp and 
“C. C.” Line Wire for Telephone or Telegraph Circuits of Iron or hard-drawn Copper. 


CANDESCENT LEADS, Xe. 





| April 25, 18+5 





INSULATING AND 
WATERPROOFING 


35 Wall Street. New York 


COMPANY 


Factory of English Co.: 
ERITH, KENT, ENGLAND. 


MANUFACTURERS of BITITE Insulated Wires and Cables for UNDERGROUND, OVERHEAD 
ANTI-INDUCTION TELEPHONE (Cables (1 to 50 Con- 


IN- 


CONTRACTORS for supplying and laying UNDERGROUND WIRES for all purposes. 


W. M. CALLENDER, Secretary, 


Mills Tuilding: 


7 > Wall St. New Work. 









MANL 
General Agents 






FOR THE 


NEW PORTABLE 
DYNAMO 


Gas Lighter « 


Prices from $5 to 

$9.50, according to 
Length of Stem, Se 

THE ONLY PER 

MEDICAL 

1-CELL BATTERY, $7.50. 

t= LIBERAL 


Elect 


y 


se The New York Electric Co. 


No. 737 Broadway, New York, 


TFACTURERS OF AND DEALERS IN 


Electric Burgiar Alarms 


Call Bells 


FECT CLOSED CELL POCKET 


DISCOUNT 


, Gas Lighting Apparatus, 
Medical Batteries, &c. 
rical Work and Supplies 
of Every Description. 


BATTERY. 
2-CELL BATTERY, $10.00 
TO THE TRADE. 2? 





SHEPARD’S [zso-] CELEBRATED 
SCREW CUTTING FOOT LATHE. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


Sm H. L, SHEPARD, Agt., 
134 E&. SECOND STREET, CINCINNATI, O. 








Telegraph and Electrical 


Medical Batieries, P. ventors’ Models, Experi- 

mental Work, and fine brass castings. Send for 

Catalogue €. E. JONES & BRO. Cincinnati, O. 
it. is important to us that you mention this paper. 





HUCO KAYSER, 


Manufacturer of 


WANTED. 

A few good men accustomed to wind- 
ing Siemens armatures, Apply by letter 
only, stating experience and wages 

| required, to 
| X. ¥. Z., Box 861, 


Hartford, Conn, 





BINDERS 


FOR THE 


BLEGTRICAL REVIEW. 





Telephone, Telegraph and Electric Light 


INSTRUMENTS and SUPPLIES. | 


Experimental Work & Models a Specialty. 


No. 12 ELM ST., NEW YORK, 


Bet. Reade and Duane Streets. 





ELECTRICAL REVIEW 


Clubbing List for 1885. 


Electrician and Tlectrical Engineer...........$2.50 | 
Manufacturers’ Gazette .............. 2.25 
PY IED 5 ¢ asco. nesctuns cchuvadecnes 2 25 
Scientific American.... ..... rere 2 60 
= rag Supplement............ 4 00 

- * anc 7). Pelconeweeves 5 65 | 

These rates are exclusively for subscribers f 


or the 
Evectrican Review. | 
Any publication not on this list, let us know what 
is wanted, and it shall be furnished at lowest price. 
Address 


ELECTRICAL REVIEW, | 


Box 3329, New York. | 





WANTED. 
An Experienced Electrician desires a 
position. Thoroughly posted in Elec-| 
trical Measurements and Lighting. 


Address, R. D.. 





catalggue ©. BE. JONES & BRO. Cincinnati, ©, 


dt is Moportant w us that you mention this paper. 





327 Eighth Avenue, 











We are now prepared to furnish for 
the convenience of subscribers to the 


REVIEW, 
Or for any other Evectrical or Scientific sournal 
published in this country, 


one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound. The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 6 


ELECTRICAL REVIEW, 


WANTED. 


By an experienced salesman of elec- 
trical supplies,a permanent position as 
manager of a business, or traveling 
salesman, Address 


**A,° care ELECTRICAL REVIEW, 
New York, 





WANTED. 


A man of ability and experience de- 
sires a situation with a Telephone Co., 
|Oran Electric Light Co. Have had six 
| years? experience in the Telephone 
| business in its various branches. Am 
| single and 29 years of age, Can furnish 
the best of reterences. Address, 


INSPECTOR, care Electrical Review. 








WANTED. 
A competent party capable of man- 
| ulacturing Incandescent Lamps. Make 
written application to * H. K.,” care 
ELECTRICAL REVIEW, 
Box 3329, New York, 





WANTED 


FOR SPOT CASH 


Ten Thousand Incandescent Lamps, 
from 16 to 600 candle-power, low ten- 
sion current,in lots of 500 each, Address 


WM. E. CATLIN, 


48 S. Canal St., Chicago, Ill. 





WANTED. 


An Electrician, six years experience 
with the Telephone, also well posted 
in the Electric Lights, would like a 
position in some permanent company. 

Address ELECTRICIAN, 
Care Electrical Review. 








a - >. 
WANTED. 
Telephone Manager and Superintend- 
ent of long experience, tamiliar prac- 
tically and theoretically with all 
branches of the business and a good 
office man Wants employment, Address 


EXPERT, 
Care of Electrical Review. 


THE TRENTON TROW C0, 


MANUFACTURERS OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


NPELEGRAPH AND SUELEPHONE DsINES, 


WORKS AND OFFICE AT 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 
}OOPER, HEWITT & 00., 17 Burling Slip. 


PHILADELPHIA 
21 NORTH FOURTH STREET. 
170 Dearborn Street. 








OFFICE: 


Chicago 
Office, 





Send in your orders for copies of the 
MERICAN 
ELECTRICAL 
DIRECTOR 


for 1885, $1.50 each. Address 


STAR IRON TOWER COMPANY 





P. 0. Box 8329. 23 Park Row, New York. 


Fort Wayne, Ind, 








